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I- Brief Description of the Module
Research in teacher training, cost estimates,

and transportability were all used as criteria for deve-
loping the module. The final product included the,
following components:
(1) A propaganda paper designed to convince the teacher
that using a wide cognitive variety of questiOns would
help them to. enhance student achievement in science.
'(2) A Very brief summary of module objectives. This summary
was not an extensive list of behavioral objectives.
(3) A question category classification system based on
the Aschher-Gallagher system (1) but modified to be specific
for science teaching.
(4) Written programmed instruction designed to trdin
teachers to accurately identify the question categories.
The. rogrammed instruction comprised the bulk of the
module,.and included not only identification of single
questions but transcript analysis, category description,
discrimination, and question writing tasks'. Transcripted
episodes. and all examples of questions were derived from
audiotapes of natural classroom sciericec teaching. Trans-
cripted episodes were selected using the criterion of
modeling the desired behavior.
(5) Mastery'tests -- transcript analysis tasks of con-
sideeable complexity and length.
(6) Audiotapediprotocols -- the audiotaped component
contained a short verbal essay on the importance. of
analyzing one's art for self-learning and improvement,
then a series of short simple teaching episodes leading
to longer and mre complex teaching episodes which the
teacher was expected to analyze. All episodes included
.in the audiotaped component were also selected from tapes
of natural classroom teaching.
(7) Self-analysis -- As a final task, teachers were
encouraged to audiotape their own science teaching and
to analyze it using their newly acquired skills.

Completion of the04tire module required an
average time of 6 1/2 hourOf Minimum completion time
was 4 1/2 hours. Maximum completion time was 12 hours

.
15 Minutes.
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II- Summary of Evaluation Studies.
Evaluation Studies were conducted 'with four

groups: student teachers in' secondary science', volunteer,
inservice teachers employed by a medium sized city school
system, volunteer inservice science teachers employed
by small rural schools, and non-volunteer inservice
science teachers from small rural schools who completed'
the module as a graduate course requirement. Both
non-volunteer grous (student teachers and graduate
students) began to use a wider cognitive variety of
questions in their teaching following their encounter
with the module. The volunteer rural teachers increased
thecognitive variety of their questions slightly but
not significantly (p = 0.30) while the volunteer urban
teachers did not change (p = 0.91). Questionnaires
indicated that not all participants in the latter two
groups completed the module. (Ina fact, some of the
module packages were returned by the "volunteer" urban
teachers with the seals intact!) A detailed discussion
of the evaluation studies can befound in (2),

III- Suggestions for Improving the Module,
Evaluation questionnaires filled dut by parti-

cip4nt teachers, informal conversations between the author
and some of those teachers, and.non-systematic observations
indicated that a number 'of modifications in module
design might enhance its effeCtiveness. The major problemp
entered around the' time required to work through it -
and the technical quality of both printed and audiotaped
components.

Time demand seemed to be a function of several
inter-related variables, the most important of which was
prolpably the complexity of the question category classi-
fication'system. At the time the author was developing
the module, he was unaware of a very similar system
developed by Blosser (3) which had already had many of
the kinks ironed out of it. I would use'llloaser's'system

17-in any revision of the module for three reasons. (1) Her
system is easier to ct*nprehend. The other system is
an unnecessary duplication. What science education does
notneed is yet another slightly Afferent question
category classification system. (3) Blosser's book is an
excellent one for using in secondary science methods cc*ses.
Using her system for the module would allow continuity
from methods course to student teachihg.

BecaUse Blosser's sygtem.is also quite, complex,
some basic changes should be made in the programmed instruc-
tion regardless of which system is used The number of
extended.transciipts within the program should be reduced,
with more emphasis placed on discrimination among the
more difficult categories by includingitore single
question identifications and shoat episode analyses.
Additionally, emphasis should-be placed on possible
codings rather than,correct codings, especially with the

3
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more difficWit categories. This give the/teachers
more opportunity to percei've suc ess nd might.make
working through the module seem shorter.

The problem 'of technical quality can be easily
eliminated from any revision of the module. The "home
made". nature of the printed materials (all typing,
mimeographing and art work done by the author) may
have detracted from the effectivehess of the, module.
The rather poor technical quality of even the best
audiotapes certainly detracted.Oom module effectiveness.
Technical quality,problems:almost certainly increased
work-Itime by an unknown aMounAgs.While the author'made
a point of.derivin9.0Audiotapelorotocols from.inrclass.
recordings, this i not' absolutely necessary. Persons
working through the module :should .perceive the audiotaped
episodes to be real. This can be effdatect..1)y using the
transcripts as scripts, obtaining drama students -to
role play, and recording the audiotapes under studid'
conditions.

The verbal essay should be eliminated and. the,
remainder of the commehtary accompanying the protocols
should be reduced_to little more than direction giving.
The percentage of time devoted to background,music
,should'be considerably shortened and the nature of the
background music changed. (The background music used
by the author can best be described as very funky jazz
rock; affective response to the music was generally
quite intense with direction being age dependent. If
the module is intended for, general use, music .with
general appeal should be used.)

A complete copy,of the module app6ars below,

YK

including scripts of the audiotaped eom anent. The author
grants permission for reproduction of ese copyrighted '

materials so long as the users are us ng them for
non-commercial purposes. Anyone desiring to use some
or all of the materials for commercial purpose's should

./contact the author.

r
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Since the IMP--"Categorizing Questions in Science Classes " - -was first
written and assumbled, several new pieces have been added which are not
mentioned on the first page of the INTRODUCTION TO THE MODULE.

These include:

(a) The sheet you are reading now to explain all the other addltions.

h
(b) A sheet entitled "Steps for Wr'oking Through the Module" which gives

more complete directions than the introduction booklet, directions
which include the added components.

(c) A sheet whiph.explains more fully the nature of the examples,
`'transcripts, and epiSodes around which the module is constructed.

(d) A very short one-page summary of the question category classiffCa-
tion system for use in coding transcripts and audiotaped episodes
(but not for use in working through thlowritten program_gziept
when4transcrfpts are being coded).

all the above have been inserted
in the introduction booklet

(e) A sheet entitled "Directions for Coding Audiotaped, Videotaped,
and/or Live Classroom Episodes for the Types of Questions Science
Teachers Ask." This sheet was included in the original module
bait was inadvertantly omitted from the introduction booklet
directions. It will be found in the stack it emerges from the

envelope under the written program exit aSseslment and above the.

audiocassette.

(f) Six (6) coding sheets for use in coding audiotapes, live classes,
etc., which are paperclipped to the "Directions for Coding

Audiotapes. . . ."

(g) A sh6et asking you to estimate the amount of time you spend in
working through each component of the module.

(h) An evaluation form which you should complete after working through
the module.

THANKS FOR OVERLOOKING
THE SEMI-DISORGANIZATION.
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A

ALL QUESTIONS, EXAMPLES, TRANSCRIPTS, AND AUDIOTAPES ARE FROM LIVE IN-CLASS

RECORDINGS.,FOR THE WRITTEN EXAMPLES AND TRANSCRIPTS, THE NAMES HAVE BEEN

CHANGED "TO PROTECT THE INNOCENT" BECAUSE MANY OF THESE EXAMPLES HAVE BEEN

DERIVED FROM TAPES OF TEACHERS WHO ARE NOW TEACHING IN THE AUSTIN INDEPEN-

DENT SCHOOL DISTRICT AND MANY OF THE STUDENTS PROTRAYED IN THE TRANSCRIPTS,

ARE STILL STUDENTS IN AUSTIN SCHOOLS. AN. ACCURATE PORTRAYAL OF CLASSROOM

DIALOGUE HAS BEEN ATTEMPTED, EVEN TO. THE 1EXTENT OF REPRODUCTqG DIALECT,

PAUSES, AND SO FORTH. IN ONE INSTANCE, SOME EXPLITIVES WERE DELETED (just

likethe politicians) BUT THE REPRODUCTfON OF CLASSROOM DIALOGUE (and multi- .

logue) IS AN OTHERWISE ACCURATE REFLECTION OF WHAT REALLY HAPPENED'IN THE

CLASSROOM, THE EXAMPLES OF TEACHING FOR BOTWTHE WRITTEN COMPONENT OF THE

MODULE AND THE AUDIOTAPED COMPONENT WERE GENERALLY CHOSEN AS 'POSITIVE

EXAMPLES OF THE USE OF QUESTIONING BY TEACHERS: THERE IS ONE WRITTEN

TRANSCRIPT WHICH DOES NOT REPRESENT WHAT THE AUTHOR WOULD CONSIDER TO BE

GOOD OVERALL TEACHING STRATEGY BUT WHICH INES REPRESENT FAIRLY GOOD USE OF

QUESTIONS IN TEACHING.
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STEPS FOR WORKING THROUGH THE'MODULE e. I

Read tie INTORUCTION BOOKLET to obtain an overview of the module.

(2) Work th ugh the introduction booklet, following the directions
carefull . While working through the written program you will
need both the KEY BOOKLET and the INTRODUCTION BOOKLET, so keep
these handy.

(3) Analyze the transcripts in the WRITTEN PROGRAM EXIT ASSESSMENT.
. After working through the written program, you should be able to

code transcripts at the 80% accuracy level. The final objective
of the mOdule is a 70% accuracy level.fbr coding live classroom
process. Because coding wrIkten transcripts is much easier than
coding classroom process as it flows by you, you should not advance
to the next step (the audiotaped component of the module) until
you have achieved the 80% accuracy level for coding transcripts.

14) Listen to thecaudiotape and follow the directions. Again you will

need both the key booklet and the introduction booklet. The audio-

tape has two side'.

(5) Analyze 'your student tehcher'R teaching at. every opportunity.
Specific suggestions for doindthis are included in the module
and need not be discussed at this point.

(6) Give your student teacher, feedback on the questions he or she asks. .

If,they are using questions well, tell them. If they are not, make
'some positive suggestions regarding ways in which they can improve
their questioning skills.

(7) Fill out the,evaluationform included at the end of the module and,
if yOuwish, write out any comments, questions, suggestions for
improvements, examples, and so forth you feel would be Wpful to
lib in revising this module for next year's student and co-operating
teachers.

10
a
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USE THIS KEY AS A MEMORY AID FOR CODING TRANSCRIPTS AND ON-GOING
CLASSROOM PROCESS.

CATEGORY DESCRIPTION

Managerial, Procedural and Rhetorical Questions

?A

2B

3A

Memory-recall and Identificatift Questions

Observation and Translation Questions

Questiono asking the _student to une a learned or previously
given formula, method, logical sequence, or classification
system to produce a cox;rect answer.

3B Questions which ask student to infer or predict from
data and observations or to cite their reasons.

3C Questions which require extended reasoning to produce
the one accepttlble answer, i.e. analysis questions,
identification of assumptions underlying a sequenci? of
_reasoning, etc.

4A Completely open questions with many possible right answers.

4B Classification type questions for which student make up
criteria; Experimental design questions; Prediction
from an inadequate data or observation base

4C Hypothesis formation when hypothesis has not been pre-
viously studied. Synthesis type questions.

5A Simple agrepdisagree and yes/no evaluation question:; for
which either alternative'is equally acceptable.



CATEGORY DMCRIPTION

Quest! !t1 ask students t,() judre w' rate
several itemt1, ideas, proposals, etc. ;'Questions
'which ash students to choose among several
alternatives.

157

1

O

-41

I

12



.

*INTRODUCTION BOOKLET

-158-

13

Teoe,,



,71

WORKING'THeOUGH THE MODULE: OVERVIEW

159

The. IMP "Categorizing Questions in Science Classes" consists of
three written parts which describe tasks for your to do, The first part
is a written program designed to familiarize you with the question cate-
gory terminology and to let you practice categorizing questions derived
from audiotapes of secondary science lessOns. Ms second part is the
audiotaped instruction and is designed to give you practice in using the
category under combat, conditions -- coding questions recorded in secondary
'science classes as they flow past you at the rate of classroom use. 'The°

third part isan audiotape you will make of your own teaching; you should
record yourself teaching a lesson for which the use Of question is appor
priate so that 'you can use the category system to analyze the kinds of
questions you use.

Support materials for these three.portions of the module include
this introductoiT booklet which describes the question category system
and explains the coding rules as well as introduces the philosophy
behind the module, a key booklet which contains the coding keys for,
transcripts included in the written program and for episodes recorded
on the audiotaped instruction, and a written program. exit assessment
which contailib two extended transcripts by which Srou may evaluate your
competence, at coding transcribed science lessons prior to beginning the
audiotaped instruction.

.
Now would be a good time for you to check your IMP package to be

sure everything is included. You should have: ,

(-1) INTRODUCTION TO THE MODULE: The Category Syhtem--Description of
ipe Categories and Coding Rules

-'(2) Written Program
(3). Key Booklet
(4) Written Program Exit Assessment
(5) Audiocassette.containing audiotaped instruction.

have. everything, please turn to the next page which fle-

scribed-a bit of the philosophy and rationale underlying the IMP;
Categorizing.Questions in Science Classes.

14
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INTRODUCTION

One of the most important skills possessed by any teacher is the .

ability to ask good questions. Whether a teacher is conducting an inquiry
lesson, attempting to get students to draw inferences from experimental'
data, evaluating student understanding of some point before proceeding
with the lesson, conducting a reviewof a unit of study, or conducting
some other activity, questions are every teacher's stock-in- trade.

Several research studies over the years have shown that most
teachers ass memory-recall questions almqt exclusively. There is

nothing "wrong" with learning discrete facts and, contrary to the
opinions of many persons, the thought processes related to memory are
still thought processes. BUT--memory is only one thought process among
many and research has shown that a person who has natural ability for

one type of thought process does not necessarily have natural ability

for another type of thought process. for example, a student who is a

A good memorizer might not have much ability for reaching conclucion5 by

examining experimental data. A second student might not be good'at either
memorizing facts or interpreting experimental+ data but might possess
ability in.evaluating solutions which have. been proposed for a particular

problem. A third student might be able to generate several excellent
alternative responses to an open question but might not be as able as
his/her peers in memorizing, interpreting, or evaluating. Research has

also indicated that training for one type of thinking does not nesessar-
ily effect improvement in other thoughtprocebses even though a common-
sense analysis of the thought processes indicates that they should be

related to each other. (Once again, as is common with many psycholog-

ical phenomena, what makes "sense" is not necessarily what happens-An

real life.)
.

What does all this have to do with asking questions? Well, dif-
..ferent kind& of questions require different kinds of thinking, different

thought processes,-to produce answers. A teacher who wishes to take

advantage of the varying cognitive abilities of individual audes
should ask many different types of questions. A teacher whoNir-ihs to

help students to develop the many different kinds of thought rocesses

should ask many different types of questions. And at a more tactical

level, the teacher who wishes to keep the class from getting bored with

one type of question will also ask many 'different types of questions.

1

4:1



#

A. STUDENT TEACHERS

4

161

I
How can you\learn to ask. many different types of questions? Research

in teacher education indicatet that most teaoherd do not recognize the

difference between different types Of, questions. Also, teachers who ,

learn to identify different types of questions as they are used in the

clasoroom use more different types of.questions.than teachers whO do not
V

learn to identify question ,types. This module is designed to help you

learn to identify many different types of questiond that areused in

teaching secondary science. The category system which you will learn has

, been derived from the research on different thought processes and also

from listening to hours of real-life science instruction. You will learn

to use the category system by Adettifying questions--written and then

audlotaped--asked by real teachers conducting science lessons with ado-
.

lescents in the public schools. You will then be asked to analyze your

own teaching via audiocassette for the types of questions you ask.

B. 60-OPERATING TEACHERS

One of thg,reasons why student teachers ask only one OT two types

of questions,is because their teachers have used only.opne or two types

of questions; they are familiar with :only one'or'two types. Also, they

often do not realize they are asking only one or two question types.

Research has shown that co-opera g teacher feedback is o2e of the most

important variables in helping student teachers to improve their question-

ing, and that feedback concerning objectively observable and'specifically

I
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definable ties of questions is more effective thart general feedbag.

yio module is designed to help you learn to categorize the ques-

tions asked by your student teacher. By actually caegorili written

and audiotaped questions and short teaching sequences, you will learn a

category system which was derived from the resimrch on types of thought

processes and from listening to hours of audiotapes of secondary science

teachers using questioning. All of the questiond Iced in designing this

module were derived from "real -life" secondary science lessons being

,taught by real teachers to real adolescents in the public schools.

Once you have learned this System of classification, we urge you

to use the systeln in observing your student teacher. In so doing, you

will be able to give the
)

student teacher specific feedback concerning

the use of questions. For example, rather than communicating a vague

feeling of disquiet and dissatisfaction, you might be able to tell them

that they asked 10 rhetorical and 40 memory-recall questions during a

10-minute period and then to suggest some more appropriate types of ques-

tions or some different types of questiori they might use.

17
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THE 'CATEGORY SYSTEM

,1- Managerial-rhetorical questions

This category includes all those questions which students are really
,not expected to answer and those queotiono which imply a point of view with
which the students are expect to agree. Also included are questions which
students are expected to answer with a "yes" or "no", providifig the
teacher with information needed to conduct the lesson. Examples are:

"Charles, would you like to sit down and be quiet co we can
proceed with the discussion?"

"Can everybody see this?"

"Did yatlfall understand Bobby's answer?"

"Ca ol, you said that the bubbles disappeared when you added
the ivee, right?"

"Don't you think we should put.a thermometer in the beaker to
record any possible changes in temperature?"

2- Cbgnitivememory questions

4- Levb1 A

the 'first level bf this category includes questions 4.hich ask
students to remember, previously learned materials or to identify something
they see, hear or, otherwise sense by a learned name or label. The 2-A -

category inclUdes the infamous memory-recall question (the "KNOWLEDGE"
level in Bloomvs taxonomy). Examples of memory-recall questions are:

v

"What id the phylum of a frog, Michelle?"

"What.ard the six major experimenti which led to the develop-
mentment of modern atomic theory, Bob?"

Examples of identification questions included in category 2A are:

"Susan, what is the name of this apparatus?" (holding it up)

(teacher playfhg a recording of train approaching then receding,
while blowing whistle)'"What kind of effect did you just hear, Sean."

18
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,B- Level B

2B questions include those which ask students to describe pre-'
viously learned, read, heard, etc., material or statements in their own'
words. Moot questions of this nature would be called "translation"
questions by Bloom. An example is:

"You just mentioned something about Getting up a Icontrol' in
the experiment, Bob. Would you tell up in your own words just
exactly what you mean by the word 'control' when you're talking
about an experiment?"

4

This type.of question is often used with a'probing strategy by many
science teachers. Another type of question included in this category
,2B are those questions which ask students to describe observations in
their own words. Examples include:

"What did you oee happen when we put the flask in ice?"

"What did group 4 get when you measured Alfred's heartbeat, Sandra?"

Questions of this nature are commonly asked during a post-lab or a demon-
stration.

3- Convergent-production questions

This type of question requires a best or a right answer, the
acceptability of which can be judged by an objective net of criteria
developed'by someone prior to the asking of the question. The criteria
may or may'not be known to the student but the teacher should know them.
Thetr4ck is--no matter how "hard" a question is, ie there is only one
right answer land if it is not coded as a 1 or as 2 A or B, it should be

. coded as some level of category 3.

A- Level A

Common to this category are questions which require students to
use a learned or given sequence of reasoning in producing the right answer.
Common examples of this question type occur in science classes when
students are confronted with new examples of a type of problem they have
already learned to solve--e.g.,,

"O.K., Harvey just calcplated the concentration of ethyl acetate
starting with one mole of each reactant. Now, Mary, if you added
2 moles of acetic acid, 1 mole of water, and 3 moles of ethanol
and mixed them up, how much ethyl acetate would be present when
the reaction reached equilibrium?"

I
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Another example of this type of question which commonly occurs in science
classes is: 't

"Using the characteristics listed &n the board, tell me which
of the following common organisms are mammal and which are
not, Rowena'"

With this question, the student is expected to classify, using a given
0

system or pet of criteria. Any question which asks for comparison, con-
tract, classification, etc., using a given or learned system or set of
criteria is also 3A.

B- Level B .

Questions of category 3B require the student to deal in some
way with relatively unambiguous dhta and with the inferences drawn there-
from. They occur most typically in post-lab or demonstratign lessons.
Another type of question which is also catOgor.4zed as 3B are questions.
which ask a student to cite the reasons or criteriasysed in producinA a
previous assertion or answer. Questions of this latter type are also
often used as probes. Examples. of 3B questions are: t- it

"Why do you think the period of the pendulum will be longer
if we raise'the bob before letting it go, Harold?"

a
"What do you think the temperature of the water would have been
had we let the water boil for another 30 seconds, Marie?"

"You missed the measurement of your plant on Thursday but you
have the height for every other day. If you had to guess, using
your other date, what would you say the height of the plant was
on Thursday?"

"You just finished measuring the boiling point of water. Does
this data tell you anything about what the boiling point of
alcohol might be, Larry?"

"Which of the temperatures listed on the board seem to be the
most likely as the melting point of PDCB, given your experi-
mental results, Sharon?"

In some cases (e.g., prediction of established trends), this type of

IR
question ght be structured using learned or given principles, and so
forth, ra er thari lab data. For example, after lecturing on the gas
laws, a teacher might ask a student to predict whether or not a balloon'
'would expand, given certain well-defined conditions. Most questions
defined as "Application" in Bloom's Taxonomy are included in category
3B of this system.

2 0
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C- Level C

These are questionio which require a student to produce the
solution to a problem, accOncluotTI, an explanation, etc., which is
beet or correct when the student does not know and has not learned the
logical sequence which is associated with a high probability of pro-
ducing the best or correct solutiot, 'conclusion, or explanation. Another
type of question classified as 3C is what Bloom calls "Analysis" ques-
tions, when the analysis is expected to.produce a best or correct. answer.
A third type of question classified as 3C includes those questions which
ask students to identify the assumptions underlying certain statements
(in a sense, discovering the underlying assumptions requires analysis
so this third type of question might be viewed as a cub-type of analysis
questions). Examples of 3C questions are:

"Now, we haVe all thd[;tepo of the experiment written on the
board. I'm going to ask someone whether or not performing
this experiment will really provide an answer to the original
question, or whether there's still something that you're leaving
out. I'll give you a few seconds to think about it before
select my victim."

"Bobby, you said that the balloon would expand and'eyeryone
agreed with you when we voted because you gave such good reasons.
When we did it though, the balloon contracted instead. Why do

you suppose that happened? What were you assuming when you
listed your original reasons for believing the balloon would
expand that's not actually correct?"

"You've run a bunch of experiments where you varied the amount
of force and the weights, sitting on the car and where you measured
the acceleration of the car. Can you take that data from those
experiments and find a rule or a law or formula which would allow
you to figure out ahead of time almost exactly what was going to
happen, Julio?"

4 Divergent-production questions

Divergent-production questions allow for a large range of accept-

able answers. The criteria of acceptability may be either objective or
subjbctive and may be determined by the teachers the student(s) or someone

else. The key to all category 4.questioris is that they have more than
one, and usually many possible, right answers.
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A-Level A

This level includes questions which are completely open and
questions which require a,factual type of answer.but for which the range

of responses is very wide. An example of a completely open question is

the famous

"What is one'use for a brick?"

Answers to this question can range from "You can build houses with bricks,"
to "you can grind it up, mix it with water to mpe clay, and ffse it to
sculpt actfricature of the principal." Examples of 4A questions which
require alactual type of answer to be chosen from a wide range of accept-
able response's are:

/
"Will you name a fruit or a vegetable; Bob?"

"What is one example of a metal, Sheila?"

"Where is one volcano located, Sammi?"

B- Level B

Category 4B includes three types of questions commonly asked in
science 'classes: classificatiOn type questions for which the student, is
expected to generate the criteria for classification, questions which ask
the student to predict an occurence from certain conditions when they must
generate the criteria for choosing which conditions to which they will
attend (i.e., they do not know the general principles which are applic-
able and have not conducted any organized experiments relating to the
occurence being predicted); and questions which ask students to propose

ways in which previously established questions or :statements can be tested

(i.e., experimental design questions). These three types of questions

haVe in common a wife variety of possible answers which are acceptable

but whiCh must'still.meet certain criteria of acceptability. In addition,

the answers are, not "factual" in the sense that they have been learned;
the answers are logical possibilities. Also, ,in each case, the student

is generating the criteria for the ansvv he dr she produces, but the
student's, criteria are or can be evaluat4d using some objective criteria

as well. Examples of 4B Oestions are:

"How do you tell the difference between fruits and vegetables?"

"What criteria could you use for deciding whether any of these
minerals are valuable or not?"
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"When we mixed those two chemicals together, the solution stayed '

colorless for about ten seconds before it turned to dark blue.
What would happen if we added about 10 ml- of water to each of
the solutions before we mixed them together? Would it take leho
time, the same time, or more time to change to dark blue?"

"How would you go about finding out'whether or not liquids are
affected byithermal expanQion, Ernest?"

4B questions are quite common in many science classes. Some teachers
give d hypothetical set of conditions to begin a pre-lab, eliciting pre-
dictiono of the outcome from several student's and probing come of them
to determine the reasons and/or underlying assumptions on which their
predictions are based (3B and 3C quectiono). Then they use questions to
determine the design of an experiment which might distinguish between :
the probability or correctneos of the different predictions. The classi-
fication questions are. most common to life and earth scienbeo where the
teachers seem to be more concerned with classification than do physical
science teachers. Although much early chemistry was classificatory in
nature, chemistry teachers do not seem to use classification questions
very much. Perhaps they should.

C- Level C,

Questions in category 4C include hypo.thesin formation and what
Bloom calls "Synthesis" questions. Sometimes the level of the students
must be considered when coding such questions. For example,

"Why is the hot water staying on the top and the cold water
staying on the bottom, Roosevelt?"

would certainly be a 4C question for ninth graders who had not previously
studied the relationship between temperature and density. On the other
hand, this same question would almost as certainly be coded as a 2A for
college-bound seniono in an advanced physics clads. Typically, "why"
queotions such as

"Hmmmmm. It took the mixture 20 seconds longer to change colors
this time. How do you explain this, Margarite? Why did'it take,
longer to change this time?"

o

"Viny do you suppose the period of the pendulum was the same even
though you lifted the bob a litte higher before releasing it?"

shduld be coded as 4C if the Students have not been expected to memorize
the answer beforehand.
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5- Evaluation quectiono

A- LevelA

Category 5A includes queotiono which ask otudents if they agree ,

or disagree with some statement, point of view, answer, etc., etc. Both
aricwero should be equally ao acceptable--"dioagree" ohould .be ao correct
or acceptable ao "agree". If this is not the case, the queotion ohould
not be coded as 5A.

'B - Level.' B

Category 5B containo 3 types of queotionp: queotiono which ask
the student, to express a value judgment in terms of a ocale of values
provided by the responding student, questions which are oimilar to those
just deoCribed except that someone other than the student (usually the
teacher) furnishes the ocale of values prior to the student's response,
and questions which ask the student to choose from among alternative()
which are'provided. Example() of 5B questions ere:

"What do you think about this method of oolvong the problem?"

"If you were a pregnant mother and you contracted a severe cane
of measles, would you get an abortion or would you have the baby?
Remember, there is a good possibility that your babe, if allowed.
to be born, would have a birth defect. Sandy?"

"O.K. We've only got two kidney machines and there are 10
people who have to use it in order to live. If they do not get
to use the kidney machine they will die and you must pick out
the two people who get to live; the 8 people people who do not
get to use a kidney machine will certainly die. You have ,a

handout which gives you the information which is available on ,

these ten people so read it carefully and pick out the two you
wish to use the kidney machine. (LONG PAUSE). O.K., Jesus,

which two people did you pick out?"

,A word about the gUestion category classification system.

The numbers and letters Used to designate the different categories are
intended only as category identification symbols and are not intended to
convey any scale of values to be attached to any one category of question.

For example, Category 11A should probably not be consideredsas "higher

level" than Category 3C. 5A questions might or might not be considered
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"higher level" compared to 2B question°. One should not aocume that ques-
tion° categorized with larger numbers and letter° are more desirable.
Types of queotiono, like other otrategies and technique° which teachero
uoe, phould be appropriate to the objective,

On the other hand, a model of teaching io very definitely being implied
in the category oystem. The model teacher io one who conoidtently line°
several different type° of queotiono, aching queotiono at oeueral level0
and with differing range° of difficulty and ranges of acceptable answers.
The model teacher implied by this category oyotem might not use all eleven
type° of question° in one lesson or two leboono, but.he or she would

- definitely use moot of the categories over a period of several lesoono.
The lesson on One day might be a pre-lab with many hB, 3B and 3C queotiono.
The associated pobt-lab lesson would include 2B, 3B, 3C and c queotiono.
On another day, a le000n designed around an issue in science or on the
relationship between science and society might include many 5A and 5D
queotiono ac wel. as 2A, 3B, hA, etc.,.questiono. On yet another day,
the teacher might conduct a review session, aoking mostly 2A, 2B, and
3A type queotiono. The criterion of good teaching implied by this queo-
tion category classification oyotem io'variability in using different
types of queotiono. This io not tide only criterion of good eaching but

it is one of them, and it io the criterion whi,dh can be ad esoed using
the oyotem above.

DECISION RULES FOR USING THE CATEGORY SYSTEM: how to decide between two
similar categories -- resolving come ambiguitieo.

1- When in doubt, code any queolition ac a lower number and letter. If you

aren't cure whether or not more than one answer io acceptable,,wcume
that only one answer io acceptable. If you can't tell whether or not
the otudents are expected to have studied the subject on which they
are being queotiono, assume that they are expected to have studied the
subject. The reason for this rule is that moot teachers ask meetly
memory-recall queotiono and convergent-productiort queotiono; regardleo°
of what a teacher may intqnd, if the question'and/or the context are sit
all ambiguous, the students will react to queotions ac ifOhey were
memory-recall and convergent- production questiono simply because those
are the kinds of queotiono they are accustomed to.
(a) If you are not cure from context whether or not otudentc are being

asked to infer from an adequate data and/or theoretical base, assume
that they are (code 3B in prefigence to103).

(b) If you're not sure from context whether an agree/disagree question
is a 1 (student is expected to agree with the point of view implied
by the teacher) or a 5A (either the agree or disagree response is
equally as acceptable to the teacher), asoume.that it is a 1.
Usually the student's response tone is a good clue to distinguish-
ing between these types of quectiono.
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(c) If the context doer, not provide sufficient clueo for deciding
whether students have previously been exponed to a method for
working a problem to produce a right or bent answer (the differ-
ence between a 3C and a 3A), assume that they have and code the
question a A.

(d) If the. context does not provide oufficient eluen for distinguinh-
ing between nyntheoio or divergent hyp9thenio queotiono (hc) and
oimilar questions to which the teacher will accept only the "right"
or beot answer (3C), asoume that only one anower io acceptable
and code iC.

(e) If the context dies not provide oufficlent clues for dintinguinh-
ing between hc queotiono and queotiono for which the answer has
boon learned (2A) or for which a method of generating an anower
has been learned (3A), assume that the anower or method hao been
learned and code accordingly.

(f) AO rules have exceptiono. The exception to thin rule io: A
que6tion that ooundo completely opeilnhou,ld be coded 011 a hA even
if it is not clear in context that the teacher really wanted to
aok,a different kind of question and just, didn't phrase the queo-
tion properly. If the teacher arks a second question, adding
criteria for the answer which were mit available initially, the
second question ohould be coded ao a PA,.or whatever else it
might happen to be. The fact that the teacher had to rephrru)e
to !e't the desired anower indicate° that the answering otudent
accepted the open question an open and provided an 'open" anower.

2- If a teacher follows the anower to a cognitive-memory PA and 210 or
a convergent-production (3A, 3B, and 'iC) question with an agree/
disagree redirect question, give the redirected 'quention the name
code as the preceding question. Strive both rorpitive-memory and con-
vergent-production quentiono have best or correct anovero, both
options for an agree/dioagree redirect are not equally acceptable.
The previous answer which the otudent to whom the redirect Imo been
given is expected to evaluate is either correct or it io not correct;
in choosing between agree and disagree, the otudent in enoentially
answering the original question.

3- If a teacher twits more than one question in oucceosion withoUt either
allowing a student to answer or answering themselves, code only that
queotiorr which thy; student answers. :This will usually be the at
question, but not always. An exception to this rule is the coding of
several managerial questions. For Rxamplet

"Bobby, would you pleaoe sit down? Keith, do you think we can
hold a discus pion while you and Sandra are-talking like that?
LeeRoy, what are you doing to Patrice'p dress? Susan, would
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you please go to the office and ask.Mr.'Price to. come down here
for a few minutes?"

should be coded as a,series of four l's. 1, ", ", 1111

4- As-implied by the last'sentence above, when a teacher asks the same
question-several times in succession, a more efficient way .to code
this is to Write the code, for the question the first time wh-kn it is
asked, then to follow the initial code with a ditto mark ("1 each time,
the question.is asked consecutively'thereafter. A common strategy
called ELICITING:often employs the same question several times in
succession and if the coder uses ditto marks to indicate that the
same question has beelta asked 'several times in succession, this-atra-
tegy will appear more obviously on the finished code-sheet.

5- Sometimes, tasks or prbblems which the students are expected to do to
produce an answer 'are not phrased in the interrogative form. This is
especially true for 3A type queutions and for classificdtipn questions'
in general. Even if the interrogatiye form is not used, directiOns to
a studPri to do something to produce an answer nr solution should be
coded as a question for the purposes of this category sygtem.

6- Quite often in list9ing to - audiotapes (lees often in listening to
"live" classes),' not all the words spoken by the teacher are under-
standable due to tech cal and/or student problems. When questions
are not,understandabl , ode them with a lower case "o".

tek

'7- Many teachers sometimes phase questions so poorly that understanding
exactly what the tluestion.is getting at is difficult even though the
coder.can understand the individual words that are spoken (an
example alphie, what about planets?"). Questionsthat,are so
poorly phrased .Nat their intent is lost should be coded with a lower
casef,"o".

.8- There may big several kinds' of questions which are perfectly under-
standable and for which the intent is quite clear but which are just
not classifiable into one of the categories of this.. system., Whenever
this type of question occurs, code it with a loweD case "o".

9- To summarize rules 6, 7, and 6--any time a teacher verbalization.that-

.,
is obvioUsly a question cannotbe coded, use a lower case "o" to
indicate that a non-codable question was asked.
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frame 1

You are about to read programmed instruction designed to help you learn
, to use the category system you have just finished reading. This pro-

gram should not be read like a book because choosing differerit answers
to the questions contained herein will sometimes ask yn to turn to
different pages.of the program.

When asked to,answer a question, plea6e do so before turning to the
page designated as the next one'in the sequence. You will often be -

asked to write your answers,down before proceeding to either the next
page in the program or to a certain page in the answer key booklet..
Unless you are possessed of an unusually gopd memory, you should
follow these dircaions; not following them will likely insure that you
Iwill have n proceed through more pages of the program in the long run.
Writing the answer when so instructed will get you through the program
succesRfully faster than not writing them.

PLEASE TURN TO PAGE 3

frame 2
,

The directions on°page (1) asked you to turn to page (3). Since you
are ,reading this message, you obviously did not follow the instructions.

'Please turn to page 1.

frame 3

Below are several groups of 9,1assroom questions which should be coded
as category 1. Please read these quetions and write down the common
attributes you feel these questions have which might effect their being
included together in a single category.

(a) "Has everyone here tasted salt?"
(b) "Did ya'll hear what Kevin said?" .-
(c) '"Don't you think we should use a thermometer to measure the

change in temperature?"
(d) "Now would the air be heated or cooled by lightning? If

would be heated, of course!"
(e) "Who hasn't given me their data yet?"
(fl "Bobby, did anyone give you permission to talk?"

After you have written down the attribute(s) you feel these questions
may have in common; turn to page 5.

29
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frame 4

Keeping in mind"the discussion you have just read on,page 5 and also re-
membering the name of categoyy 1=- ,MANAGERIAL- RHETORICAL, please study
the category 1 questions listed below and identify why each is coded as
category 1.

(a) "What did you say?"'
(b) "Does anyone need tb have that repeated?"
(c) "Don't the tropics have\More hot water than cold?"
(d) ."But you can see that it,appeted, can't you?"
(e) "Does everybody's data loolt like this?"
(f) "Sandra, would you please turn around and stop pestering

Harold?' -
(g) Now why do you think the solution turned blue? Because we

added a base to the solUtion.
(h) "Don't you really think that abortion is murder?"

PLEASE TURN TO PAGE 7

frame 5

All those questions have in common that the students don't real1y have
to think very much at all to answer them and often are not expected to

answer them at, all. They are procedural, managerial, rhetorical, or use
interrogative mode for phrasing a point bf view with which the students

are expected to agree. Students are expected to confirm something, to
agree with the teacher, to take some action such as turning around and

being quiet, or to give the teacher managerial information which the
teacher can use in pacing and/or structuring a lesson.

If your answer was similar to the above, please turn to page 6. If your

answer was very much different from the above or if you did not write

down an answer, please turn to page 4.
*
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frame 6 '

You have an adequate understanding of category 1--MANAGERIL7RHETORICAL
questions. Now yoU need to practice identifying questions which may or
may not be coded as l's. Below are three questions which you should code
as either "1" or "Not-1" on a separate sheet of paper.

(a) "Connie, do you have something to say?"

(b) "What part of a meter would a decimeter be?"

(c) "Would you repeat your answer so everyone can hear it,
Charles?"

After coding the three questions above As "1" or "not-71", please-turn to

page 9

frame 7

Categoryl questions are managerial, procedural, disciplinary, and/or

rhetorical in nature. They'd0 not normally deal with subPut--matter
as such and when they do, they are rhetorical (the teacher answers them),
they are factual statements made in interrogative mode with which the
students are expect to agree, or more rarely that are z'equests for the .

student to reveal his or her state of understanding before proceeding to

ask that student to answer another type of question.

PLEASE TURN TO PAGE 5

Q
frame 8

You have received no instruction to turn to this.page. Please re-read the

page you just read and follow the directions carefully. If you cannot

remember whioh page you were just on, return to page one and quickly

follow the directions from page to page until you return to the page you,.

just read.

o
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frame 9

(a) This is probably a 1, but you would need to hear it in context to be

sure of your-categorization. If the teacher is using it to elicit
an answer to a question which has been previously directed to
another student, you would code this as whatever the original
question was. Most likely,it would be a 1.

(b) This is definitely not a 11 The student is expected to draw on his

or her store of knowledge_orelating to the metric system and answer

the question.
'(c) This is c'ertainly a 1.

If you missed either (b).,or (c), please turn to page 4. If you did not

miss either of these, turn to page 10.

frame 10.

Below is a transcript of a short audiotaped science lesson. The questions

to be coded are preceded by lower cased letters in parentheses. Code

each of these quetIOns as "1" oras "other".

T: (a) 14 this a fpnit or a vegetable?
MANY STUDENT REPLY UNINTELLIGIBLE
T: (b) Are you sure?
MANY STUDENTS REPLYUNINTELLIGIBLE
T: (c) What do ycy think it 'is Bonnie?

51: A vegetable.h
T. (d)' Cathy? '

52: I don't know.',

S3: I didn't heartyou Cathy. (e) Would you speak a little louder?

T: (f) Yes, speak a little louder so that can hear you in the ba6k of

the room.

52: I DON'T)KNOW11
. 11.

54: Aw come on. You kno 't's a vegetable. (g) They put 'em in salads

ddn't they?
T: 0.k Robert, they put atoes in salads. That's quite true. (h)

to you know what a dorf salad is?

s4: Yes.

T: (i) Whatoisoin a Waldorf salad, Robert?

54: Carrots and apples and raisins and stuff.

T: (WRITING Oft BOARD) Robert said that this stuff is in a Waldorlf-salad.
(j) Are there any fruits in that list of stuff, Joe?

After writing you codes for these questions designated above, please

turn to page 13.
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178

Below is a transcript oidilar to the-One you just coded. Code the
quationo precopd by lower cape letters in parentheses as either 1 or
oth6r and write your coding on a oeparate sheet of paper.

T: (a) Joan, what do you see now?
Si: The water's muddy.
T: (9) Why do you think it is muddy?
Sl: Because you just put some dirt in it and it hasn't had time to

oink-to the bottom.
T: O.K., the dirt hasn't sunk to the bottom yet. (c) Right? (d) Do

you agree with that explanation, Jimmy?
32: No. .

T: (e) No? (LONG PAUSEY
SP. No, I don't,agree. I don't think all the dirt will sink to the

bottom. I think some of the dirt has dissolved in the water.
T: HMMMMM. That certainly an interesting idea. (f) How could you

tell the difference between John's idea and Jimmy's idea, Sean?
(g) How could you tell which of the explanations is correct?

S3: (h) Huh?
T: (i) Did you hear what they said?
S3: No, Ma'am.

(j) Why didn't you hear them? (k) Weren't you listening? (1) Were
you daydreaming again? (m) Joan, would you please repeat what
you said for Sean?

After writing down your analysis of:this transcript on another sheet
of paper, please turn to page 12'to check your analysis.

11,
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(e)

(f)

(g)

(h)

frame 12

-12-

This io Not a 1 -- teacher io asking otudento to make a simple
observation which Jo 211.

Other -- hypotheoio formation is usually coded ao 4c
-- teacher restates otudent's anower and aoko her to confirm

reotatementsto accuracy.
Other -- Student io being aoked to evaluate another student's
anower and bothagree and disagree are equally acceptablq.
,Therefore, this would be a 5A.
1 -- same as queotion(c)
Other -- teacher aoked two questions in rapid succession.
Since the student did not answer either of them in an intelli-
gible fashion, there io no way thin can bscategorized. Code
it with an "o".

This io a student question
not even an o.

(i)

(j), (k), (1), and (m) -- Since
questions, they should all

and should receive no code at all,

this is a string of managerial
be coded. Your code sheet should

designate them ao a aeries of l's.

If you did not understand the explanations given above, please
return to pace 11 and re-examine the questions in light of the
explanations. If you do understand the explanations above and/or
if you didn't miss any codes, please proceed to page 14.

" y.
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frame 13

-13-

(a) The students are being asked to classify a tomato either as a
vegetable or as a fruit according to their own criteria. This

would be a 4B, NOT a 1. *

(b) a -- students are not really-expkted to provide an answer to
this. -

(c), (d) OTHER -- thes are both 4B questions just like question (a).
(e) Student questions are NOT CODED using this system.
(f) This is not a question. It should not have been coded.
(g) Student questions should not be coded.
(h) 1 -- This is'a relatively rare form of managerial quebtions.

.The student is milted to tell the teacher whether he actually
has the knowledge to answer the next question before the
teacher asks him the next question. The acceptance of the

"yes" answer is a context clue.
(k) OTHER -- Since this is a memory-recall question, it is coded

ds 2A.

(j) OTHER -- students learn very early in life that an apple is a
fruit. This would be an identification by label type of question,.

2A.

If you coded the student questions as l's do not count them as misses
since they would have been 1/t had the teachei asked them. Please'
-remember that the category system is meant to be used with teacher
questions only.

After being given the student questions, if you missed more than
one of the questions (i.e., if you miscoded more than one "1" as

"other") please turn to page 11.

If you missed only one or if you missed none, tu,,,in to page 14.

*It might also be a 2A since most kids have learned to associate
"totnato" with "vegetable".

a.
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frame 114

Below are several questions. Pj.eaoe read them and write down the
attributes you feel they have in common. Th0 queotiono below are
all 2A questions.

(a) "How do you spell turquoise, Harold?"
(b) "What's the name of thin mineral I'm holding up, Yolanda?"
(c) "What are the two different kinds of energy, Albert?"
(d) "O.K. Gede, is the chromate ion yellow, or io it red?"
(c) "Yesterday, we talked about cell membranes and you ohould have

read the chapter on cello laot night. What are cell membraneo
made up of Bob?"

After writing dowN the attributes you feel these questions have in
common, please turn to page 15.

frame 15

All these questions require memory of previously learned materials or
identification of something using a previously learned name. In botl\

cases, the student is expected to provide a correct answer that has
been previously learned.

S.

Questfono of this type are coded 2A -- cognitive-memory questions,
level A.

PLEASE TURN TO PAGE 16
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frame

Below are several questions. Please identify those that are 2A
(memory-recall and identification with learned terminology) and
those that are not.

(a) "What do you call rivers that look like this ?"
(b) "Do you think it will float or oink?"
(c) "Can you tell me anything else about that?"
(d) "What's a liter, Bill?"
(e) "How many miligrams are in a gram, Ethel?"

After writing down the letters corresponding to those questions
which ohould be coded as 2A, please turn to page 18..

frame 17

-17-

V)
Category 2A questions dre strictly memory-recall and identification
using learned terminology. They are very popular with teachers of all

subjects and are quite common to science lessons.

Whenever a teacher asks a student to recite previously learned mater-
ials, definitions, formulae, theories, proper terminology, etc., etc.,
the students are expected to answer wing words and.ideas they have
studied and/or memorized. Examples of this type of question are:

(a) "What Jo the name of this ?"

(b) "And whatdo you call that one there?"
(c) "Harold, what is ,the valence for the Ferrous ion?"

(d) "What formula describes the angular momentum of a rotating disk,

Julio?"
(e) "Please tell uc the three most important contributions made to

the science of geology by Lyell, Marita?I
(f) "Would you please name the phyla from the lowest to the highest,

Linda?"
(g) "What in the principle of uniformity, John?"

PLEASE TURN TO PAGE 19
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-18-

(a) 2A ---,the teacher is asking for a learned ad,5ective'uuch ao
'meandering." Only if the context makes it ymy clear that a
divergent response is acceptable should this be coded ao some-
thing bessides a 2A.

(b) Other -- If the teacher is asking for an inference from data,
this is a 3B. If a prediction from an inadequate experience
base is being asked for, this is a 4B. The context would pro-
vide sufficient ''clued for-4iotinguishi.ng between them.

(c) Other --To code this question properly, you need to know what
the previous question was. Without that information, this
question would have to be coded an o since it doesn't fit into
the category system on it own characteristics.

(d) 2A -- the student is asked to recall a definition.
(e) Other -- this is a procedural question, category 111
(f) 2A -- Again the student is being asked to recall a learned

fact. A possible exception to this coding might occur if
context indicates that the metric prefix system has just
been introduced. Under those circumstances, this might
be coded as a 3A -- reasoning or working a problem with
learned or given method to produce the right answer.

If you missed more than one question, please turn to page 17: If you

missed only one or none, turn to, the next page.
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frame,19

-19-

Please read the questions below and write on a separate sheet of
paper the attributes you feel they share which allow them to be
'04ced together in category 2B.

4 "What do you see happening, Sally ?"
(b) "Ellen, what does the water look like?"
(c) "Would you say that again using your own words.instead'of

the book's definition?"
(d) "What do you mean by that? Would you say It in a"different

)way?"

After/writing down the\common attributes shares by these questions,
please turn to page 20.

frame 20

-20-

The common attribute shared by these four questions is that the stu-

dents are being asked to explain or describe something in their own

words. In some cases they may be requested to translate technical
terms into everyday language. OBSERVATION and TRANSLATION are the

key words in describing this category. Questions of this type belong

to category 2B.

frame 21

-21-

If You missed the category 1 questions, please turn to page 5 and

follow the directions from there.

If you missed the 2A and/or 2B qAestions, please turn to page 26.

3 '3



frame 22

-22-

-Below are several questions. Please code them an 1, PA, 2B, and
"Other". If yoU feel that you can correctly'identify the category
syntem code for some other questions included in the "Other," please
feel free to do no becaune the actual coding for all questions will
be liAed and diocuoced in the key. However, please concentrate on
properly coding the first three categories since those should be of
primary concern at thin point in the program.

(a) "Have ya'll seen a picture of what a membrane lookS like?"
(b) What are proteins composed of, sue ?"
(c) "Does anyone have a question?"
(d) "What kind of energy in kinetic energy?"
(e) Mow would you describe a fruit to me if,I hq,d never seen

one, Marie?"
"Why in the hot water staying at the top instead of going to
the bottom, Jefferson ?"

(g) "What do you call this loiw, skinny thing I'M holding up, .

uh, Ben?"
(h) "What happened when you put on an extra wanher. . .someone

from group h?"
(i) "If you pans thin streak of lightning through the air and the

lightning in hot and the air in cold: what, in it going to do
to the air mound it? What'n going to happen to the air, Roger?"

(J) "Why do you suppose the minerals we junt'listed on the board
are worth a lot of money,Awidy?"

(k), "O.K., energy io the capolltty to do work. Would you explain

that in your own words ?"

After coding the questions above an 1, 2A, PA, and "Other" an a
separate sheet of paper, please turn to page 23.

4
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frame 23

-23-

(a) 1 -- this is a procedural question
(b) 2A memory-recall
(.c) 1 -- another procedural question
(d) 2A -- memory-recall
(e) Other student is being asked to generate own classification

system for distinguishing between fruits and vegetables.
Therefore, this i6 a 4B.

(f) Other -- student is being asked to formulate a hypothesis so
this is a 4c.

(g) 2A --Identification of something by a previously learned name.

(h) 213 -- observation described using student's own words.
Predictipn -- either 4B or 2B, depending on context.

(j) Other Student is being asked to generate criteria for
classifying minerals into valuable and not valuable groups,
'therefore, this is 4B.

(k) 2B -- Student is being asked to traritlate.a learned defini-

tion into own words.

If you missed more thn'one classification into 1, 2A, 2B, and
Other please turn to page 21. Ignore any misses you may have had
in trying to distinguish between the "Other" types of questions as
long as you did not code'the "other" questions as 1, 2A, or 2B.

If you missed only one o2 please turn to page 24.

G
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frame 24

-24-

187 °

Below and on the following page is,a transcript, derive from An

dudiotaped physical science lesson. Please code the q stions

preceded by lower case letters parentheses as 1, 2,k, 2B, and
other. Write your coding analysis' down on a separate sheet ,pf ,

paper.

T: ' (a) What about kinetic energy? . . .(b) What kind of energy is'

that, Bruce?
Sl: (c) Is that the energy of moving objects? The energy of motion?
T: (d) Is that what you think it is?
Sl: I guess so.
T: (e) Do you agree with him, Erin?
S2: Yes, I think that's right. At least that's what you told us

yesterday..
T: (f) What causes heat? (g) Why does the movement of molecules

cause heat? LONG SILENCE
T: (h) Lonnie?
S3: Sir?.
T: (1) Why does the movement of molecules cause seat?

S3: I don't know.
LONG SILENCE a

S3: Well, maybe it's because the molecules or whatever they are
kihda rub upp against each other and. . .

(Laughter by other students make the rest of this answer unintelli-

gible)
S3: (j) Well, if ya'll are .so smart, why didn't any of you raise your

hands to answer.

frame 25

T: (i) O.K., would ya'll'please be,quiet and let him finish answer-

ing the question? It sounded like a pretty good answer to me.
. .Go ahead, Lonnie.'

S3: Well, I mean. . .you:know. . .(PAUSE). . .likewhen you rub
your hands together and-they get warm, and when you 411 down
and slide across the gym floor, you get burned. . .Uh, maybe

the molecules are making heat by rubbing up against each other.
S4: Yeah, you get hot when you rub up Against your girl friend too.
(GENERAL LAUGHTER)

4 2
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T: Actually, that's a real good explanation, Lonnie. Eric is
jealous because he didn't think of it. Let's write, in on the

board_ . .(1) O.K., gric, can you think of another explanation?
(LONG SILENCE)
S4: Nossir.
T: (m) Well, do you think you should make fun of other people's

answers, then?
S4: Well, it just sounded funny, you know?
T: I guess he could have said "rubbed together" instead of "rubbed

up against." (n) Would that have made his'answer a little less
funny, do you suppoge?

a

S4: Yeah, I guess so.
T: O.K. (o) Can you think of gpother explanation, Sherri?

4

After coding these questions as 1, 2A, 2B, or Other, turn to page 1
of the Kdy Booklet to check you answers.

frame 26

-26-
b

Category 2 is entitled COGNITIVE-MEMORY QUESTIONS.
There are two different levels in this category.
Level A includes memory-recall and identification questions. Any time

a studedt is requested to recite previously learned material or to

name something using previously learned terminology,, the question -

should be coded 2A.

When a student is asked to describe something in his or her own words,
or to translate previously learned materials into his or her own

Words a code of 2B is appropriate. 2B questions also include those
questions which ask students to rephrase a previously made statement
or answer.

%

PLEASE TURN TO THE NEXT PAGE.
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frame 27

-27-

Below are several questions. Please code these as 1, 2A, 2B, and
other. You may code the "other" category questioris using the appro-
priate system code designation if you wish since these will be listed
and discussed. However, please concentrate on separating category.
1, 2A, and 2B questions from each other and from other categories.

(a) "Has anyone in here seen halite?"
(b) "What does classification mean, Margaret?"
(c) "What's an example of something that will dissolve in water,

Danny?"
(d) "What's the difference between potential energy and kinetic

energy, Kevin?"
(e) "O.K., Avogadro's number is the number of molecules in one

mole of any substance. Can you tell me in your own words
What a 'mole' is?"

(f) "Why-do you think there would be a fat layer, in cell membranes?
Can you think of a function the fat layer might serve?

(g) "What happened when you put the perkanganatc crystal in the
watel, Janice?"

(h) "O.K., the lens. . . .Now, what is this part of a microscope,

Roosevelt?"

After you have written the codes for these questions on a separate
sheet of paper, please turn to the next page to check your answers.

s.
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frame 28

-28-

(a) 1

(b) 2A -- Both questions in the aeries are really asking the same
thing so both are the same type of question. You really don't

need the student's answer to coae these questions.
(c) Other -- many :acceptable answers to this, so it is codedt4A.

(d) 2A -- While thiS might be some other category in context,
usually words like "the difference" end technical terms such as
"kinetic" are keys that the student has already been exposed
(like smallpox or measles) to the answer.

(e) 2B -- translationof a technical term (mole) into student's own
words

(f) Other. -- Had the student answered the first question, a code of
4c hypothesis formationwould have been appropriate. If

the student had answered the second question, a code of 4A

would be appropriate. A context clue to the acceptability of
several different answers is the use of "a function" instead of

"the function."
a

(g) 2B -- student is asked to report observations.
(h) 2A -- student is asked to identify something using a previously

learned name.

PLEASE TURN TO PAGE 22



frame 29

The next category in the classification system iocalled the

CONVERGENT-PRODUCTION QUESTION category.. Except for cognitive - memory,

and managerial-rhetorical questions, convergent-production question;

are the most popular kinds of questions asked in science classes.

Convergent-production quegtions have in common that the student is

expected to use some sort of reasonilig and logic to produce a correct

or best answer.,- The answer to a convergent-production question can

be described as a logical necessity rather than merely a logical

possibility. One answer to a convergent-production questions,is
demonstrably more right THAN other possible answers. 'The answers

this.type of question may be objectively judged using a set of

criteria which were developed prior to,the asking of the question;

°usually the criteria for judgment the correctness of an answer t6 a

convergent-production question have been established by "experts"

rather than by either the teacher or the student.

PLEASE TURN,TO PAGE .30

Cza
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frame 30

-30-

The first level of convergent-production question() includes those
questions which aok students to use a previously learned or given
logical method or sequence of reasoning for producing the correct
answer to the question. Learning formulas and methods of manipu-
lating them and learning certain clapoification cyctemo are
examples of learning a logical method or sequence of reasoning
deoigned to produce correct answers to certain kinds of queotiono.
Examples of 3A questions are:

"Chauncy, using the formula PV = liBT, can you tell us what
the pressure will be in a previously evacuated 5 liter flack
if we add 2 moles of carbon dioxide at 29°C.?"

"A pair of blue-eyed/brown-eyed hybrid humans marry, and
have 8 children. If brown eyes io a dominant trait, how many
blue eyed children would you expect them to have Melvin?"

"Using the characteriotics for the various phyla of worms
written on that handout oheetseparate the different kindo
of worms at your lab bench according to the phyla they belong
to."

PLEASE WRITE A 3A QUESTION YOU
MIGHT USE IN YOUR TEACHING.

then
turn to page 31 please.

eo.
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2 'paper, list only the numbers ,of the 3A questions.

193

frame 31

-31-

Please identify the 3A questions below. On a separate sheet of

(1) "Now, we added 4.00 grams of NaOH to 100 ml. of distilled water
and added one drop of phenolphthaleiri. How many ml. of 0.01M.
HC1 should we add to this solution in order to get it to change
colorc"from pink to colorless without actually making it acidic,
Eric?"

(2) "Manfred; would you please derive the mathematical expression
which described the relationship between the 1enjth and diameter
of a solid rod and its angular momentum when it is spun around
a point at its center of gravity?

(5) "What size resistor must you put into a circuit t'. allow only
three amps of current to pass through at 1000 voltS?"

(4) "O.K., at each lab table, there are several different tn of

plants. Now the question 1 want you to answer with those
plants is thfs: What kind of a system, what set of criteria or
characteristics, can you look at to use in separating those
plants into only three groups such that the plants in any one
group possess the characteristics of that group but the other
plants do not possess those characteristics?"

(5) "Mario, here's a box of rocks. Would you look at them and tell.

us which, one's are igneous and which ones are sedimentary,
please?"

Write down the numbers of the questions you think should be coded
3A. Then turn to page 32.

48
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frame 32

-32-

Questions (1), (3) and (5) are all 3A. Questions (2) and (4) are not.

If you were correct on all counts, congratulations because come of
them were pretty tricky. If you missed one or more, see the discus-

sion below. If you have just been congratulated, please turn to
page 35.

If you identified question (2) or (14) as a 3A question, please turn
to page 33.

If you failed to identify questions (1)r (3) and/or (5) as 3A ques-
tions, please turn to page 34.

If you made both kinds of errors, turn to page 33 first and follow
the directions from there.

frame 33

-33-

(2) A question like this would almost certainly be a 2A, although it

could be a 3C for an especialfy advanced group of kinds. Whe

derivation in questions requires a fairknowledge of calculus
(which indicates how important it is for a coder to have know-
ledge of the subject matter field being taught) and this is
beyond most high school students (or most college students for
that matter) unless they have learned a step-by-step derivation
which they can memorize and reproduce or regurgitate on demand.
Since this is most likely a memorized derivation which the
student is being requested to give, the question would probably
be coded as a 2A.

(1)° The students are being asked to classify plants but they are
being asked to generate the classification system which they

will use. Therefore this is a 4B question.

If you also missed questions (1), (3) and/or (5), turn to p 34.

If you correctly coded those three questions as 3A, turn to page 35

49
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frame 34

-3u-

Questions (1) and (3) are obviously "plug-into-the-formula-and-crank-
out-the-answer" type questions. Questions of this nature are always

coded as 3A.

Question (5) is not a "formula" type of question in the sense of
manipulating numbers but it is a "plug-in" type of question in the
sense that the student is expected to use a previously learned

system of classification scheme to answer the question. The words

"igneous" and "sedimentary" are context clues indicating that the
system has been previously given and/or learned rather than student
generated (ctudento'don't generally generate words like "igneous"

and "sedimentary").

If you missed question (1) and/or(3), please turn to page 29.

If you missed only question (5), turn to page 35 please.

frame 35

-35-

Below are several questions. Please code them ao either 3A or OTHER

on a separate sheet of paper.

(a) "Why do you think the universe is expanding, Bob?"

(b) "How many grams of NaC1 would you get by evaporating all the
water from 500 ml. of a 2.00 M. solution?"

(c) "What formula should you use for calculating the acceleration
due to gravity working on a freely falling body, Clarence?"

(d) "What is the major function of the cell's nucleus, Hank?"
"O.K., Jeanette has given us several characteristics which she
feels can be used to distinguish fruits and vegetables. Mollie,

using Jeanette's characteristics, can you tell us whether
squash is a fruit or a vegetable?"

(f) "Does your data look like the data that's already written on the

board?"
(g) "How many calories are required to raise the temporature of 10

grams of water from 50°C. to 80°C., Sammy?"



(h) "Kitty, would, you take this note to Miss Bradshaw please?"

(1) "Suppose the Arabs start another oil boycott and we have devel-
oped enough oil to supply ouroelVes and one other industrial
nation? Who should we give our oil to, Imelda?" '

(j) "What are some ways we might be able to use the cloning technique
we have just been talkixig about?"

On a separate sheet of paper, code these questions as 3A or other.

Then turnto page 36 to check your coding.

frame 3

-36-

(a) Other --Asking for a hypothesis. 2A if the hypothesis has een

previously learned, 4C if'it has not been previously learned.
Context should provide sufficient clues for distinguishing
between the two and if it does not, you would automatically
code with a lower number--2A.

(b) 3A

(c) 2A -- student is being asked merely to remember the formula,
not use it

(d) Other -- This is a 2A question ("the major function .")
(e) 3A -- The student is being asked to classify using a given

system which was developed by someone other than themselves.
(f) Other -- This.is probably a 1 although you would need to hear

it in context to be certain.
(g) 3A

(h) Other -- 1 (procedural)
(i) Other -- This is a forced choice kind of evaluation so this

would be coded as a 4A.

(j) Other -- Since this is a completely open qutstion, this would
be coded as 4A,

If you mised more than 1, please turn to page 37, If you missed one

or none, turn to. page 40.

r
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frame 37

-37-

Category 3A queotiono are those which ask student° to produce certain
correct anowero by using learned or given oequenceo of reasoning,
logical systems, etc., such a° mathematical formulae, oyotemo of
clasoification, or a series of logical "otepo" which are a000ciated
with a oucceooful way to produce the right answer. They are "plug-
in-the-numbero-and-crank-out-the-anower" type question° and
"properly-apply-the-learned-otepo-or-criteria" type of questiono.

Close your eyed, and in your own words, describe the attributes of
3A questions.

THEN, PLEASE TURN TO PAGE 38

frame 38

-38-

Below you will find five questions. Please identify these as 1, 2A,

2B, 3A, and other. Write your coding down on a separate sheet of

paper.

(a) "What will the products be if. you mix HC1 and NaOH, Billy?"
(b) "Why does the sunrise occur later each day during the Autumn,

Jessie ?"

(c) "Can you name a Way in which the structure of frogs is adapted
to life as an amphibian, Sue Ellen?"

(d) "O.K., which of the compounds listed on the board are acids and
which are bases, Gerry?"

(e) "If we had kept on heating the beaker until almost all the water
had boiled away instead of just for four or five minutes after
the water had started boiling, what do you think the tempera-
ture would have been, Lisa?"

After you have written do1.41- your classification of the above ques-
tions on a separate sheet of paper, turn to page 39 to check your

answers.



(a)

(b)

frame 39

-39-

Thio question could be either 3A or 2A depending'on the context.
If they have studied the actual reaction, it would be 2A--
memory-recall. If they are using a reaooning sequence ouch ac
(i) baoeo and aside react t6 form water and a salt; (ii) take
H from the acid and OH from the baoe to make the water; (iii)
stick what'd left together to 'make the Galt; then the question
ohould be coded 3A oince they yould be uoing a learned oequence
to produce the right answer.
Other -- The student io being asked to propooe a theory to
explain certain oboervations no this ohould be a 4c. 'Amin
context io important since almost anything can be and'often
io memory-recall.
Other -- thio question hao many acceptable anowero co .it is 4A.
3A -- student is being asked to Imo a learned claooification
cyotem.
Other -- thio question io aoking for an inference from data oo
it ohould be a 3B.

5 3-
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frame

Below is io a transcript of an audiotaped physical science leaoon.
Pleaoe ciaooify the queotions proceded by a lower cane letter ;az 1,

. 2A, 2B, and 3A. Code other types of queotiono ao other or, if you
choose, try to code them with the proper category codes since the
other codex will be listed and discuosed.

T: Allright, today we're going to talk about the metric ayatem.
(a) Irving, woup you tell uo what you know about the metric
oyotem, please ?,

21: Well, I just know what wao in that handout you gave uo. . you

know, about the ruler in Paris and that other stuff. . .

(PAUSE). . .0h yeah, I went chopping with Mona yesterday and I
noticed that a lot of cans and otuff were listing the weight
in grams too. That!a the metric oyotem ion't it'

T: It certainly io. That'o pretty observant Irving. (b) Why were

you reading can labelo?
21: I always read the label° to ace who'o trying to trick uo into

paying more money for lops° otuff.
T: That's a pretty good idea. Ya'll ohould probably all do that

whenever you go shopping. . .In fart, I think I'll make that
an acoignment (WRITING ON BOARD) All of you go to the grocery
store some time thin week and find at least one kind of thing
thatlioto the weight in grow. Then figure out how much it

coots for a gram in two different size cano or packages. . .

O.K., back to the metric oyotem. (c) 'dhat'o a measure of

length in the metric oyotem, Tina?
S2: The meter?
T: Right. (d) How about volume, Sam?
23: I don't know.
T: Harvey?
sh: The cc.

PLEASE TURN TO THE NEXT PAGE



frame 41

-41-

A

T:- Well, that's certainie6Wuptric system volume measure. (f)
What does cc mean?

sT:

Right. (g) Do you know another metric system measurement foxes
Cubic centimeter.

//'''-

volume,'Harve 1

,S4: Sure. The ml.
T. O.K., and Ii'Ving said earlier that the metric measure for mass

wasthe grate
(h) How about kilos? TheyAme a metric measure'of-mass.

T: That's, a good question, Harvey. (i).What does kilo mean.

S4: That'swhat you use to measur6 how much a brick of,,dope weighs.
.(0) Susan, do you agree with that?

S5: That's not what was on that handout'sheet you gave us.
T:. (k) Well, have you ever heard of marijuana being measured in

kilos, Samantha?
S6: Yes, but they really mean kilograms. You know. . . a thousand

graMs.

T: (1) Can you think of anything else that has kilo in it,,rthur?
ST: A kilomeker?
T: Right, tlia-O's a real good example. (m) How many meters are in

a kilometer, Harvey?
S4: Golly gee whiz.. I don't know. Could it possibly be a thousand/

T: Right, kilo is a prefix which means a thousand of whatever it is
that follows the prefix. (n) How many kiloliters would you have,

with 2000 liters, Roger?
S8: ,(LONG PAUSE) Two?
S4: HOORAY .and T: Right'(Simultaneousiy) (-

T: (a) Harve, would you please,refrain from making comments like
that? They're very impolite and I don't want them in my class.

(p) Do you understand?
S4: Yes ma'am, I sure do.
T: Good (LONG PAUSE, WRITING ON BOARD) 0.K1- I've written all the

prefixes ancrwhat they mean on the board and they're also in-
that handout you go yesterday. (q) Robin, how many centimeters

are there in a meter?

T: (r). What does centi mean, Robin?

A
TURN TO THE NEXT PAGE,

rt)
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frame 42

-42-

B9: One-one hundredth?
Ti Right. That means that a centi-meter is only one one hundredth

as big as a meter, (s) If a centi-meter is only one one
hundredth as big-as a meter, how many centimeters would it take
to mak4 up a length as long ..s one meter?

S9: LONG PAUSE I don't.know Miss Delgado. I can't do it.
S4: It's easy. You're Sust STUPID!!
Tt Harvey. I've had enough of that.' Anyone you put down in my

class for being dumb, you're in charge of tutoring for the next
quiz. Right now you're going to get the same score Robin gets
on the metric, system. quiz. Ybu get whatever she does so you,
better help her learn what'she needs to know. If she flunks,
you flunk. you put down somebody else I'll add them to the
list and get your grade13y averaging their scores.

S4: That 's not FAIR!!! I already know this stuff and I can make a
hundred on any test you give. It's not fair to give me a grade
somebody else males.

T: (t) Do you really think trying to be fair?
S4: (INAUDIBLE)

What I'm trying to do Harve is to get you to stop putting down
people in my class. You shouldn't call them stupid just because
they don't know something that you do know.' I'M also trying to
'help them learn some of that stuff.mclaim to already.know.
For shooting off your mouth, you get t' help me if you want to
make-a goon aradc. (LONG PAUSE) (u) Now, Robin, how many centi-
meters will it take to be just as long as a meter if one centi--
meter is only one-one hundredth as .long as, a meter?

LONG PAUSE
T: You can't get it right if you don't try.
S9: (LONG PAUSE) A hundred?
T: Right'. That's real good.

After writir-inyour analysis,
PLEASE TURN TO PAGE 2 OF THE KEY BOOKLET.

,I
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frame 43

-437

The questions below are coded 3B -- aJnew category. Please read
them carefully and write down on a separate sheet of paper the charac-
teristics you feel they, have in common which allows them to be placed
in the Same category.

(a) "Arabella, from looking at this data, how high in the tube do
you think the alcohol will be if we raise the temperature of
the water, to 25° instead of to 30° or 30°?"

(b) "O.K., we've just talked about the effects orthese different
things on the movement of a piston. Novi, Louis, what would

happen to a balloon if it were blown up and tied off and ten
the pressuwsmtside the balloon were to be increased?"

(c) "Let's see now. ...You got -7°, 17°, 47°, 78° and 105° for
the boiling i.oints of your amines besides getting a snoot full
when you stuck your head in the hood. What-do you think the
boiling point of hexylamine will be if this trend continues,
Cathy?"

(d) "You just tested for the hardness of talc and of quartz. Using

these observations, what Qan you say about how hard obsidian will

be, Johnny Lee?"

After writing down the common characteristics on a separate sheet of

. paper, please turn to page 44.

frame 44

All of these TB questions deal with inferences, either from data de-
rived in the lab, from a similar situation which has been observed
and/or discussed, from principles and theories studied in class and

so forth. Included in this category are questions whichorequire the
students to know what inferences cannot be made from data as well
(e.g., one can't really infer the hardness of obsidian from the
hardness of talc and quartz).

PLEASeTURN,TO PAGE 45
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1

frame 45

-45-

Another type of question which approaches inference-making from a
different direction is the type of question which asks a student to
list the reasons for giving a certain answer or making a given
,assertion. Related to this type of question and also coded 3B are
questions which aSk students to cite data and/or observations to
support an answer or assertion. Questions which ask for the basis
for making an aswer or statement are coded 3B.

If you have arrived at this page via pages'58 and/or 59, re-read the
definition above, and then return to page 58, following the direc-

tions thereon. A

If you turned to this page from page 44, turn to the next page to
continue the program.

a
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frame 46.

-46-

Below are listed five questions. One or more of these questions are

not 3B questions. Identify the one or ones which are not 3B-and write
the identification down on a separate sheet of paper.

(a) "Why do you think it will get clear, Kenny?"
(b) "Dolores, if we did an experiment like this using alcohol

instead of water, what do you think the graph would look like?'
How would it be shaped?"

(c) Why does the warm air rise to the tope of the room and the cold
air settle to the bottom, Joe?"

(d). "Why do you befleve in legalized marijuana, Harvey
(e) You missed Tuesday's measurement? What dd you think t would

have been from looking at the other data?"

After writing down the identity of the non3B questions, turn to
page 47 to check your answer(s).

frame 47

r47-

.)
A

.4a) 3B -- Kenny has already answered another question and is being
asked for reasons to support his answer.

(b) 3B -- inferring from a known situation to an unknown one which
is quite similar

(c) Other -- hypothesis-proposition is usually coded as 4c

(d) 3B -- student being asked to list reasons for making a previous

statement.
'(e) 3B -- student being asked to interpolate from data.

If you correctly identified the question that was not 3B, please ;turn

to the next page. If you said that any of the other four questions

were not 3B, please turn to page,,43.

5 9
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frame 48

4-48-

If you teach primarily earth science, turn to page 49.

If You teach primarily life ocince or biology, Lurn to page 50.

If you teach primarily chemistry, turn to page 51.

If youteach mostly physics or physical science; turn to page 52.

frame 49

-49-

You are an earth,science teacher and your students have just completed
an experiment dealing with the differential sedimentation rates of

different sized sand grains. On a seidarate sheet of paper, write two

different 3B questions which you might conceivably use during a
post -lab discussion of] the experimentaf results.

ot
/I

After writing the two different questions on a separate sheet of

paper, please turn to page 53.

frante

-50- 47

You are a life science teacher. Your students have just completed an

experiment dealing with effects of different concentrations of phos-

phate bn the growth of algae. On a separate sheet of paper, writel-

two different 3B questions you might ask during a post -lab discussion

of this experiment.

After writing these two different 3B questions on a separate sheet of

paper, please turn to page 54.

GO
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frame 51

-51-

YciU are a chemistry teacher. Your pupils have just completed an,
experiment dealing with the factors which affect the rate of the
iodine clock reaction. On a separate sheet of paper, write two
different 3B questions which you might ask in a post-lab discussion.

After writing these two different 3B questions on a separate sheet
of paper, please turn to page 55.

frame 52

T52-

You are a physical science teacher and your pupils have just completed
an experiment dealing with the factors which affect the-period of a
pendulum. On a separate sheet of paper, write two different 3B ques-
tions you might use during a post-lab discussion.

After writing these two different 3B questions on a separate sheet
cf paper, please turn to page 56.

frame 53

You're still an earth science teacher. This time, your students have
completed an experiment during which they melted sodium thiosulfate
crystals and then resolidified them by cooling the melts at different
rates, On a separate sheet of paper, write two different 3B questions
(preferably different in type from the two you wrote before) which you

might use in a post-lab activity.

After writing these questions, please turn to page 57.

Cl
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frame 54

-54-

You are now a biology teacher. Your pupils have just completed a
field trip activity during which they collected several samples of
water and identified the mieroflora and microfauna therein. The
samples of water were collected every thirty yards along an Austin
creek which serves to channel the effluent from a sewage treatment
plant. The sampling was begun sixty yards upstreali from the effluent
pipe leading from the sewage treatment plant into your creek.
Please write down on a separate sheet of paper two different 3B
questions (preferablY different in type from the two you just wrote)
which you might use in a field trip debriefing discussion.'

0

When you have written theme questions, turn to page 57 please.

frame 55

-55-

. You are still a chemistry teacher. Your students have just completed
an exercise in which they added several drops of 0.01 M. AgNO3 and

0.01 M. Pb(NO3 )
2
to a wide variety of 0.01 M. solutions of IA and IIA

, halides, nitrates, and acetates. On a separate sheet of paper, write
two different 3B questions (preferably different in type from the 3B
questions you just finished writing) which you might use in a post-
lab discussion.

After writing these questions, turn to page 57 please.

62



frame 56

-56-

You are now a physics teacher and your students have just completed
an experiment dealing with the boiling point of a variety of solvents
including water,,all at reduced pressure (you discovered a McCloud
gauge hidden in the stockroom which allows your otudenLo to accurate-
ly measure the internal pressure created by pumping out the air in a
glassware system at various rates). Please write two 3B questions
(preferably different in type from the two you just wrote) which
you might use during a post-lab discussion.

After writing these questions, please turn to page 57.

r

O
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frame 57

-57-

You have Just written four

.

type 313 questions. All four of these
questions should deal in some way with inference from data, observa-
tions, and/or principles. some possible types of questions might
include:
(a) The prediction of a clearly established trend.
(b) Interpolation of gaps in existing data.
(c) Distinguishingebetween conclusions, consequences and/or predic-

tions which are and which are not supported by the data.
(d) Identification of information that is needed to change the status

of a conclusion, consequence, or prediction which is neither
supported nor refuted by the data to the status of supported or
refuted (NOTE: This is, ot the same thing as designing a way to
to get_ the information.)

(e) Prediction of consequences or results in a situation which is
obviously similar to one which has just been recently studied,
discussed, and/or experienced.

(f) Citing of reasons an4Agr data to support a conclusion, predic-
tion or assertion.

If all four of your questions were like this, turn to page 58.

If any of your questions asked students to describe observations or
results, turn to page 19.

If any of your questions asked your students to work a problem using
a formula, classification system, etc., and the experimental data

and observations, please turn to page 30.

If any of your questions asked students to propose a hypothesis to
explain the data and observations, turn to page 46.
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frame 53

-58,

Another type of question not directly related to the type of question
you have just written are also coded ao 3B. WrAte down the charac-
teristics of this type, of question onto. oeparatO sheet. of paper. If

you don't remember what these character e ce are then turn to page
45.

After you have written thebe characteriotiCo? urn to page 59.

frame 59

-59-

Any time a teacher asks a student to list the reasons for giving a
particular answer or for making a certain statement, to cite data
or observations in support of a point of view, to justify an opinion

or evaluation with the reasons and/or data used to reach that

opinion or evaluation, the questions should be coded ao a 3B.

"Why did you pay. . . .?"

"What mak4o you think. .

"Can you cite any evidence to support. . .?"

"Why don't (or do) you agree with. , .?"

are all key: to the beginning of this type of 3B question.

If your characterization was incomplete or incorrect, please turn to

page 145.

65
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frame

-60-

Below are 10 questibno. Please identify them as 3B or "Other."
Write your code down on a separate sheet of paper. .

(a) "A watermelon, huh? Why do you pay that, Karen?"

(b) "What kind of motion does the graph show -- constant velocity,
acceleration, or deceleration, Lowell?"

(c) "What do you think about Bobby's method of solving the prob-
lem, Marilyn?"

(d) "How many centiliters are in a milliliter, Scott?"

(e) "How did you know that was going"to happen, Tracy?"
(f) "Does everyorie understand what Cathy io saying ?"

(g) "Do you agree with that; Paula"
(h) "Why do you agree with that, Paula?"

(i) "John, what's happening now? What do you see?"

(j) "Is there anything wrong with that.last row I juot"yrote 'on
the board? Is there any data that looks as if it doesn't fit
in with the rest of it?

After you have coded these questions as either 3B or "Other," on a
separate sheet of paper, turn to the next page please.
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frame 61

-61-

(a) 3B -- Student asked to'give reaoono for answer or statement.

(b) 3B -- student io being aoked to interpret a graph co this io
prbbably 3B. If the teacher has previously coked a number of
2A queotiono, one might ouopect that this io a recognition type
of queotion where they pee the graph shape and automatically r

a000c0,te the nape with a learned reoponoe ouch ac
"deceleration."

(c) Other -- This is an evaluation queotion% 5B.
(d) Other -- Thin is a reaooning with a learned sequence: 3A.
(e) 3B 2- Student aoked(to give reaoono for believing previouo

assertion.
(f) Other -- 1

(
(g) Other -- Coding depends on contex If student io evaluating

anower to a cognitive-memory (2 A) or convergent-production
queot4on (3 A,B,C) thin would be given the oame code. Otherwise,
it would be a 5A if both agree and dioagree options are equally
acceptable as a response.

(h) 3B

(i) Other -- 2B: student being asked to describe what he sees.
(j) 3B -- they are being asked to infer fr6M the data which

individual datum doesn't, look like the rest of the data.

If you missed more than two questions, discard the piece of paper
on which you wrote your answers and turn to Gage 58.
If you missed two or fewer, turn to page 62.

4



frame 6

-62-

Below is a transcript of a physical science post-lab discussion.
Pleace code the questions preceded by a lower once letter in paren-
theneo ao either 1, PA, 2B, 3A, 3B, or "other." Fe01 free to attempt'

separating the "other" questions into the proper categorieo as well,
since these will be listed and discussed. Concentrate on the codes
you have already worked with in this program, however. Please write

your coding on a separate sheet of paper.

T: '(a) Keelie, what cis you see about these eight sets of data that
looks the sane?
They all use numbern?

O.K. That's one similarity but that's riot exactly.wha I had in

mind. (b) Marcie, do you ace anything about those sets of data
that looks the same besides the fact that they all use numb:Aro?
(LONG PAUSE) Gosh that's a hard questionolMr. Edelmeier. (c)

Wouldn't it lk easier to see if we graphed them co ire could kind
of'look at them ao pictures? You know, like we did with the
other experiment, with colored chalk and stu
That's an excellent idea but we don't have enough board space to
graph all of them. (d) How aould we salve that technical
problem, Jackie?

53: Put 'em all on one graph but use the colored chalk so that each
one is a different color juot, like you did in class Monday.

T: Great ideal (PAUSE) (e) Andy, what should .we have along the

X-axis?
Time?
Andy says to put time on 1 X -axis. (f) Ti that C

everybody? (SHORT PAUSE) (writing on board)

how many units do we need?
(Counts out loud from one to twenty) We made twenty
so we need twenty units.

$ l:

T:

52:

T:

S4

T:

55

PLEASE TURN TO THE NEXT PAGE

.K. with

(g) Rosy,

meaairements

ft

68
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frame 63

-63-

T: Right! You're getting to be a real expert ht setting up graphs,

Rosy. (PAUSE.) Uh. . .(h) James, how big, should' those units lie?.

6: Er uh lemme see. . .We took the temperature every 30 seconds so
every time unit should be 30 seconds, bigger than the 'time unit

... before it.
T: Right! Right! That's real good, James. (i) Darcell, what a4

we going to puts along the Y-axi?
S7: Temperature.
T: G.K., temperature. (j) Betsy, do you agree with that?

S8( Yessir, that's right.
T: (k) Why dp you thirik that's right?
b°8:' Because temperature is the Only other thing ye` 'Measured!

.T: O.K., just chedking. That's real good Darcell.'. .Now,-I want
each group to send one person to the board to graph that groups
data. Be sure to use a different color of chalk from the other

group.
(General confusion reigns for about ten minutes)
T: All right Calm Down!!!.°. .'Danny, you and Imelda turn around ana

pay attention. Judy, put your makeup back in your purse and pay
attention to the board. Jackso sit down and be quiet. (SHORT

PAUSE),O.K., that's better. N Marcie; you suggested graphing

the data. (1) Can yousee anyt ing about all those sets of
data that look alike?

S2: (VERY LONG PAUSE) Well, . . .they're all shaped kinda alike..(
(Another VERY LOING PAUSE) I meat the graphs are. . . uh, the

temperatures are. . AIDU know, the temperatures kind of go down
real fast at first, then they go, down real slow, /then they all
kind of gq down real fast again. .well; not real fast, but

rEASE'TURN TO THE NEXTPAGE.

r..

0

69
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frame 64

-64-

faster than when they were going down real slow (another LONG,
PAUSE). That's the only thing I can see.

T: (m) Ruben, do you see another way the sets of data look all
alike?

,S9: Well, not'all of 'em, but 4 of ',ern are real close together

you know?. . mean,'they start.to go down real slow a who e
lot sooner than the other four. And the other four are real
close together too. I mean. . they all start to gp down
real slow about the same time too. (LONG PAUSE) Do you want
something else? (PAUSE) Well. . .uh. . .0.K., the two groups

start to go, down real slow at different temperatures.

T: Hey; that's pretty sharp. rwasn't even ready tit) 'ask that

question. (n) Anne, why do you support four sets of data are
very. similar to each other but not to the4)ther four sets?

SlO: (PAUSE) Uh.(LONG PAUSE) Well, uh (Another LONG PAUSE) Some of
us used moth flakes and the rest 9f us used moth balls and

we had to.really grind out mothballs up while the people who

had moth flakes just kinda poured 'em right into the test tube.
You know, just.like they were, without grinding them up. ('LONG

PAUSE) I mean, it's probably because some of us ground ours up
real real good in the mortar and pestle and the others kind of
used theirs real lumpy, You know?

T: That's a real good explanation (0) How could you tell whether

or not her explanation is right, Larry?

PLEASE TURN TO PAGE 3 OF THE KEY BOOKLET



4 frame 65

-65-

The next level ofd convergent-production gut. ..ions are coded as 3C.

These are the questions which require a student to produce a best or
right_answer to a problem or question, the right ness or bestness of
which can be judged by objective criteria which have been previously
established by someone other than the student who is answering the
question. Again, the answers to questions of this type are logical
necessities (or very high probabilities)rather than logical possibi-
lities. Unlike the previotts categorieg, however, the student has not
learned t4 best or even a good way to go about producing the answer;
the student has not learned a series of steps, formula, classifica-

tiontion Or whateyer which is associated with getting a right
answer co this kind of question. The student hANI4to produce'the

.method for getting to the qdht answer as well as the right answer

itself.

Ihcluded in 3C category are manyof the questiont which would be
classified as application and analysis questions in Bloom'
TAXONOMY (other application questions might also be coded as 3A or

3B .
Questions asking students to identify their underlying assump-

tions are included in category 3C (This i;'mot the same as asking
them them to give their reasons for presenting a certain answer or
statement. This is asking ti student to identify the assumptions,
often unidentified, Ohich must be true if his cr her reasons, pre-
dictions, etc., reallyIapply-to the":situa;ion.° One comm9n assumptiono
which underlies science is that -ape und.yerse can be understood by

humans. Another is that events can be predicted within certain prob-
ability ranges.if One'khow6 what the relevant antecedent events are.
Both of. these are probably true with a capital T, but they remilin

unproven assumptions,)

PLEASE TURN TO PAGE 66

71

216



217

frame 66

-66-

To this point in the program, the example questions have_been derived
from audiotapes of -teachers conducting real science lessons in the
public schools. This policy will be continued but this will insure
that the section on 3C questions is quite short. The reason for this
is because secondary science teachers as a group just don't ask very
many 3C questions while they are conducting a leSson. Question's of

this nature may appear on exams and quizzes but they do not appear
very often during classroom'interaction of any sort. Perhaps their
phrasing is too difficult for spontaneous occurence in classroom
dismiurse. "If this is the case, teachers should probably plan to use
them ahead of time if they feel that this type of question needs to
be asked during some lesson which involves using questions. Perhaps-

many secondary science teachers feel that their students would not
be able to answer this type of question and do not ask this type of
question because they wish to protect their students from almost
certain failure. If this is the case, perhaps they should at least
ask their students to occasio ally identify their assumptions which
underlie the reasons behind t eir answers. The ability to do this
(identify underlying assumptions) might transfer to other situations
and be quite useful to the students in their life away from sphool
and in their life in other classes. This is merely the opinion of

the*writeroybowever. End sermon. .Restart Program. Please turn to

page 67.

as



\\\ frame 67

-67-

Below are five questions. Please read them'and code them as 1, 2A,

2B, 3A, 3B, 3C, and Other. Feel free to code the "other" questions
as 4A, 4B, 4c, and 5B since these codes will be identified and dis-

cussed as well as the first 6. Please concentrate on the first six

categories, however.

(a) "Who can tell me what it'll probably do?"
(b) "You said the temperature would remain the same if ve'kept

boiling it, and I'm interested in why you said that. What

do you have to assume to say that, Roger?"
(c) "Do you think abstinence is a good method of birth control,

Sandra?"
(d) "Why not?"
(e) "O.K., imagine that you are a meteorologist anclehat you're

giving a talk to some 6th graders about that yo do for a

living. What are some of the things you might tell them,

Roxanne?"

After coding these questions on a separate sheet of paper, turn to

page 68.

73
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frame 68

(a) 1 -- The teacher is not actually. asking someone to predict.
He or she is merely asking for a volunteer. If a volunteer

give a prediction, score as 4B.
(b) 3C -- Identification of underlying assumptions is being

requested.
(C) Other -- This is asking the student for an evaluation: 5B.
(4) 3B -- student is being ask for reasons behind a previous

assertion (the assumptions underlie the reasons which in turn
underlie the initial statement of an answer, opinions etc.)

le) Other -- There are many acceptable answers to this question
so it can be considered a 4A.

V :PLEASE TURN TO THE NXT PAGE

9,1

frame 69

-69-

Below are five questions. Two of them are 3C questions. Identify

which ones these are.

(a) "Which of these plantS -- the one's described by Sandra, Bobby,
and Miguel -- would be best able to survive under the condi-
tions I!ve listed over here, Martin?

(b) "Why do you think the period of the pendulum stayed the same
even though you lifted the bob higher before you let it go, Judy?"

(c) "O.K., Sandra said the-period of the pendulum would be shorter

o if the bob were heavier. How could we test to see if she's

right, Micky?"
(d) "Allright, Micky said to add another washer to the string. Is

that a good way to test Sandra's hypothesis, Harold7"
(e) Now that we have all the stfeEp to the experiment written on the

board, I'm gonna ask someone whether or not performing the experi-
ment as it is now written up there will really answer the ques-
tion, or whether there's something ya'll are still leaving out.
Whichexer one you decide;I'm going to want you to tell me why
you tOCided that way. I'll give you a few seconds to think about

it before I select my victim (LONG PAUSE) Anabella?"

PLEASE TUN TO PAGE 70
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frame 70 °

The 3C questions are (a) and
questions as 3C, or if you identified one of the other questions
as 3C, please 'turn to page 71.

-70-

(e). If you did not identify these

If you correctly separated the 3, questions from those which were
not 3C, please turn to page V.

V

frame 71

-71-

(a) This 3C question:.is one which might be clasGified as'an
ANALYTICAL question using Bloom's system. The wording implies
that one of the plants is, in fact, better able to survive under
the listed conditions. In order to produce the right answer

pick out which plant would survive) the student must
compare a variety of each plant's Characteristics with environ-
mental demands.which are pertinent.

(b) Coding this type of question depends on context, but questions
asking for hypothesis formation are generally coded 4c. If the

hypothesis has been previously studied, of,course, the question
would be coded 2A.

(c) There are usually several.equally acpeptable ways to test any
hypothesis or prediction. For that reason, experimental design
questions are usually Coded

(d) This simple agree/disagree evaluation should be coded 5A (stu-
dent says "yes, it is a good design" o,r "no, it's not a good
design")

(e) This is an analysis question too. In this case, the student
who answers the question correctly must have examined the
question, analyzed the experiment design to determine if all
factors are included and controlled, and then examined whether
or not the observing technique is sufficiently sensitive to
answer the que, tion.

PLEASE TURN TO PAGE 65

75
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frame 72

-72-

Below is a transcript of a lesson on gas laws taught to a 9th grade'
physical science class,- Please code the questions preceded by lower
\case letters in parentheses as 1, 2A, 2B, 3A, 3B, 3C, and "other.-"
If you wish to code the "other" questions as 4A, 4B, 4c, 9A, and
5B; please, do sq since these' codes will be listed and discussed as
usual. Please remember that when using this category system, you
should attend only to the kinds of questions the teacher is asking.
Not to other things that the teacher and/or students are doing.

T: Class, today we're going to talk about gas laws. (a) Can any-
one tell me what a gas is?OUCH NOISE AND CONFUSION) (b)
Ardella, what's a gas?

Sl: Yes ma'am. A gas is a state of matter that doesn't have no
shape or volume.

T: That's about a good a definition as anyone could think of, I-
believe. (c) Can anyone give me an example of a gas, Robert?

S2: Fire Chief and Gittlftane.

T: Uh. . .That's not the kind of gas I'm talking about, Robert.
We're talking about the states of matter like solids, liquids,
and gases. (d)-What state of matter is a gasoline like

- Gulftane,.Robert?
S2: I dunno. Depen's on how hot it is.
T: (e). Susan, what stage of matter is gasoline?
S3: Isn't it a liquid?
S2: It ain't no liquid in the cylinder of my brother's short!!!
T: (f) Robert, would you please refrain from shouting out like that?.

O.K., now, I have a. little apparatus set up here so we can
experiment with gas laws.

PLEASE TURN TO THE NEXT PAGE

it)
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frame 73

73.

T: .(g) Johnny Lee, what's this thing right here?
54: Thatio:a roun' bottom flack.
T: Right, Good (h) Mary, what'o this?
55: Rubber stopper.
T: O.K., how many holes are in it?
05: Muc' be three ;puce can see three things sticking up out of it.
T: (j) How do you, know t t the number of things that are sticking

up are the same as th number of holes?
05: Cause I can see the bottom of it from where I'm setting and there

ain't but three holes in the bottom.
T: O.K., Good. (k) Willie Jones, what are these three things

sticking up?
S6: Well, one of 'em's a piece of ,glass with a balloon tied to it

and one of em's a pencil. and I don't know what'the other one ic.
S2: (LOUD WHISPER) Tha'c a stopcock, fool. Don't you know nothin'?
T: Robert! (PAUSE) 0.1C., That's a stopcock. Now, I'm going to

blow into the stopcock. (1) Wh4I's going to happen to the
balloon, David?

57: It's gonna blow up.
T: 0.K. David said that the balloon was goin"g to blow up. (m)Do

all of you agree with that prediction?
52: It ain't gonna do nothin'.
T: You don't think it will blow up Robert? (n) Why NOT?

52: Cause the,stopcock'o turned the wrong way. Anybody can see that.
You just gonna get red in the face blowin' on it like it is.' .

T: You're right. I had it turned the wrong way. Thanks for warning

me. (o) O.K., if I turn it this way, will the balloon blow up
when I blow on it?

;

PLEASE TURN TO THE NEXT PAGE
31)
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frame 74

-74-

52: Yeah.
(PAUSE: Teacher is blowing up the balloon. Conversation of students
chattering in background need not be transcribed for the purposes of
this module.)
T: (p) Why did the balloon blow up, David?
07: Because you blew your breath in it.
T: (q). Why did it stay blown up, Willie Jefferson?
58: Cause you turned that thing and wouldn't let the air out.

T: (r).Do you think the balloon w141 go back down if I opened the

qtopcock?
S8: Uh-huh.
T: Let's try it. (PAUSE) You were right. That's good, Willie.

Allright, I'm going to blow it up again and then we'll do another

experiment. (LONG PAUSE, again with much non,Tertinent back -

.ground chatter.)
T: O.K., be quiet and listen everybody, so you'll know what we're

doing. Patri:te, hush! Sam! You, too. (PAUSE) I've got a pan

of ice water here. (s) What's going to happen if I put this
ice water around the round bottom flask, Cornelius?

59: Nothin', it's just gonna get cold.
T: O.K. (Writes on board). (t) Arthur, what do you think is going

to happen to the balloon when I put the ice water around the

bottom of the flask?
S10: I dunno.
T: Robert?
S2: That ballobn is gonna get bigger.
T: (Writing on board) Robert says it will get bigger. (u) Why do

you think it will get bigger, Robert?

PLEASE TURN TO THE NEXT EXCITING PAGE
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frame 75

-75-

224

S2: I don't THINK it's gonna get bigger. I KNOW it's gonna get

bigger. TLONG PAUSE) When I push air into a niT19.11 space like

when I push down on my bicycle pump and hold the end cloned real,
tight the pump gets real hot. Since it gets hot when you itch
it into a =all space, it'll get bigger when you get/it cold.

T: O.K., well, I'll just write the other p000ibility down too.
(Writes on board). Now, let's vote. How many think the balloon
will get smaller? (PAUSE) Nobody? O.K, how many of you think it
will stay the came? (PAUSE) Cornelius, did you change your mind?
Allright, how many of you think Robert io right when he says
it'll get bigger? (PAUSE) Well Robert, everyone thinks that
you're right. Let's try it (LONG PAUSE) (v) Hmmmm. What's
happening, Robert?

32: It's gettin' smaller.
T: Well, you said it would get bigger, but it got smaller instead.

(w) Why did that happen? Think back through your reasons and
figure out what's Wrong with them. Where did you miss in your

thinking? Why did you think pushing on a bicycle pump was the

same thing?

After you have coded theoe questions on a separate sheet of'papt ,

turn to page 4 of the key booklet.

4
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frame

-76-

The next category of questions are divergent-production questions.
. One might pay that this category of question invites the production

of logical possibilities for answers rather than the production of
answers which are logical necessities (Questions which require answers
which are logical necessities would be classified as convergent-
production or possibly as cognitive-memory). Like the convergent-
production questions, there are three different type:, of divergent-
production questions which are coded, strangely enough, 4A, 4B, and
4c. Below are listed several questions, some of which should be
coded as 4A. Please try to identify the 4A question.

(a) "What would happen if they continued to move fUrther and further
apart, Herb?"

(b) "What is one example 'of a gas, Robert Earl?"
(c) "Why do you suppose the tallpr candle went out first, Cecille?"
(d) "What are some of the things that you can use to tell whether

or not something is living, or non-living, Rodney?".
(e) "Alvin, please tell us what temperatureyou,got when you dis-

solved the alka-seltzer in the water."

After identifying which of these questions are 4A, please turn to the
next page.

frame 77

-77-

Questions (a) and (d) are 4A category questions.

If you missed either one of these, or if you coded another question
as 4A also, turn to the next page, If you correctly separated these
from the non-4A questions, skip to page 79.

t.
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frame -78

-78-

Below are listed oome 4A questions. Read them and write down the
characteristtco you think they have in common which allows them to
be placed in the came category.

"Name one kind of sedimentary rock Alvin?
"What kindo of things would you like to study in science
this week, Debbie?"
"Camille, could you tell us one example of friction from
everyday life?"
"What kind of plants would you like to put in the terrarium,
Joe?"

Please smite the common characteristic(l) on a separate sheet of
paper.

THEN, TURN TO THg NEXT PAGE PLEASE

81
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frame 79

-79-

4A questions are either completely open or may be answered with a
wide range of factually correct answers. The student may Ilse exten-
ded reasoning to produce an answer to a 4A question, but extended
reaooning is not absolutely necessary for producing an acceptable
answer. Students might even.be able to draw, on Igeviounly learned
information to answer such a question no long an it is possibl for
several students to answer the question with a different answer and
7a11 of them be "right."

Below are five,queStionn. Identify those that should not be coded
as 4A.

(a) "Where could you find warm water in the ocean, Jerome?"
0) "O.K., Mr. Wright, would you give us an example of pollution?"
(c) "What is one unit of measure in the metric systeM, Stanley?"
(d) "What are some of the things that you might find in oceans,

Rafaella?"
(e) "Name 'an economically valuable mineral,. Cleveland?"

After you have identified those questions which are not 4A, please
turn to .the next page.

frame 8()

-80-

All five of these questions should be coded as 4A. All of them are
open questions which have many acceptable answers and do not require
extended reasoning to produce an answer. Even a quetion such as
"What is one unit of measure in' the metric system, Stanely?" which Can
be answered by drawing on previously learned. information is coded' as
4A because there are many possible correct answern to the question.
(No matter what Stanley replies, the teacher can direct the question
to another student such that: "Wbat'swanothe unit of measure in the
metric system?" and the second student to answer the question can give
a different equally correct answer). If you coded one or more of 'these,

as Not-4A, write down in your own words the characteristic:_; of 4A

. questions and then turn to page 81,

82



.1

228

.If you.decided correctly that all the questions were 4A, plOase,tuTn'
to page.82...

V

p

frame 81

-81-

The 4A queptions are simple' iliergent questions which have many accept-
ahle.answers. Extended reasoning is not, required for producing
answers to 4A questions but may be used if the student chooses.

,

These questibns can be completely open such as "Elizabeth, what are
some ways we might use this beaker?" or they may require a factual
type of answer with many ipossible correct answers such as "What's one
exathple of something that is not a metal:, Luis ?_" Answer's toi4A
questions do not require extended2reasoning to produce-and there are
many possible answers which are equally acceptable as responses too all
4A questions.

If, your description of the characteristics of'4A questions was similar,
to the above, please turn to page 83. If your descrAption, was very
much different from the above, please turn to .pag

g
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- frame 82

-82-

229

4A questions are fairly simple, and they allow a very wide range of
responses which can legitimately be considered acceptable, right,
correct, or O.K.; a type of 4A question which is common to many
science lessons is asking a student to name one example of a class
of some specific' groumpf organisms, chemicals, rocks, etc. Other

types of 4A questions which commonly occur in science lessons are
thetype of question which teachers ask when they ask a student to
propose some potential uses for a mineral, technique, piece of

apparatus, newt echnology, and so forth. These are not the only

4A quqdtions whidt can be asked in relation to teaching science but

they are very common kinds of 4A science questions.

Write 3 thquestions which you could use in teaching your class.

After yo ave written these questions, check them against the

description above. If you feel your questions match that descrip7

tion, turn to page 84.

frame 83

-83- y.

You will now recode d' lesson transcript which you coded earlier. This

time, add 4A to the other categories which you are designating (1, ak;

2B, 3A, 3B, 3C). Also use the '?Other" category for questions which
fall into:categories you haven't yet studied ("Other" includes only

four categories now; you're nearly through with the written pari;..of

this module).
'

P ,

Be sure'that you follow the directions in the key bOok14,,pertaining °

to recoding the transcript which begins on page 40. The'airections
following recoding are quite different Trom those which follow the

initial coding.

PLEASE TURN TO THE TRANSCRIPT BEGINNING ON PAGE 40.'

84
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frame 84

-814-

The next category, 4B, includes questions which require some extended
reasoning to produce one of the many possible acceptable answers.
Examp16.s of types of 4B questions include: (i) questions which ask
'students to compare, contrast, or classify using criteria for classi-
fication and comparison which they themselves generate; (ii) questions
which ask students to predict when they lack sufficient' data to
insure success or make success highly probably; (iii) questions which'
ask students to propose an experiment or a step in an experiment for
answering a previously asked question (Note: if the teacher asks a
student to propose a step for an experiment:the student is expected
to have read, outlined a procedure for, etc., the questions wouldobe
a 2A, NOT 4B; 4B .questions are those which ask the student to design
an experiment rather than use an experiment designed by someone else).

The key to each of these is that several different equally acceptable
ways to answer exist even though some 'fairly stringent logical cri-:
teria may be applied in judging the answer. In context, the pre-
diction frominsufficient data is often used as a,strategy to build
interest in the outcome of a particular exercise and might even be
used with experimental design questions during the same pre-lab
period" Classification questions which can be coded as 4B are often
used prior to the introductiOn of a more scholarly system ("Scholarly"

A means "in the textbook" usually), again to generate interest and
deyelop process skills.

PLEASE TURN TO THE NEXT PAGE

4

85



frgile 85

-85- b

Below is a short transcript of an 8th grade earth science'class.
Please read it and, where indicated, write down a 4B question which
you would use in this situation.

T: Joe's ready to show us hisproject, so ya'll /button up. . .Joe?

Sl: This is a sand-squeeze box that shows how aulting works. All

there is to it is a box with a glass front andsa truck jack with
a piece of wood thel,size-of the interior of,thc?pox bolted to
it. The jack and the piece of wood can act like a piston'.

S2: What do you do with it?
Sl: Well, you put in several layers of sand so that you can see the

layers. Then you can crank the jack up to see what happens
to the layeXs if you,push on them. . .Or you can'crank the jack

down to see what happens to the jayers. when you release the
pressureUat's holding them where they are.

S2: What keeps the glass from breaking if you,crank the jack up
real high? ,

Si: It's safety glass.. It won't break.
S2: Oh, O.K.
S3: What's faulting?
S4: How do you tell the layers apart if all you put in there is

sand?
Sl: You put cement or praster of' paris on top of each one of the

layers so that it makes a grey line that you can see between
each one of the layers.

S3:: What's faulting, Joe?
Sl: It's. . .Uh. . .I don't think I can explain that. Mr. Delarose,

could you yell 'em what faulting is?
T:' Well, we haven't studied that unit yet and it's not really part

of this unit,

PLEASE TURN. TO THE NEXT PAGE

86.
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frame 86

-86-

T: (continued) but I guess there's no time like the present since
you brought in such a neat project, Joe. . .Ronnie, you and
Steve take those buckets und go outside to the sandpile to get
enough sand to fill this box between a half and two-thirds full.
Rosie, you go into the storeroom and look on that wall next to
Mis Morgan's room on the third shelf from the bottom and bring
that sack of plaster of paris that's already been opened and put
in a plastic break bag. .)

(LONG BREAK while they set up the sand-squeleze,'box. Finally, it is

set up with the strata clearly defined and visible from the'back of
the room and the jack in place ready to apply. yrecsure either toward
or away from the layers of sand. Pretend you are the teacher.)

T: 4

Write down a 413 question to use at the point in the lesson indicated

by the blank space above. After writing down the question, turn to
Jthe next page and compare yotir question to options that might be

available.

87
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frame 87

-.87-

A common type of 4B question written by teachers who have already
cbdipleted this module is the, type which asks for a prediction from

insufficient data most teachers would ask a student to pre-.
diet what'wilL happen, even though they haven't studied faulting yet.
One such question submitted by someone who has already worked through
the module was:

"What's going to happen to those layers when I put pressure
on them with the jack, Stanley?"

The teacher from whose leisson this transcript is derived asked a
different kind. of 4B question:

"Can you think of another way we might set this up no that we
could tell thedifference between the layers, Camille?".

Both alternatives are acceptable; they both require some reasoning
to produce good answers, but many answers which can be considered
good are possible. noondtwho has worked through the module so. far
has written a classification or comparison type of 4B queStion. If

your was like this, please write it below. Then turn to the next

page.



*
frame 88

-88-

continue with the transcript as on page 86.

T: Can you think of another way we might have set this up'so we
could tell the layers apart without using plaster of paris,
Camille?

Sh: (LONG PAUSE) You could upe d4ferent colors of sand like the
stuff they sell in the craft shop across the street at Dobie
Cer2ter.

35: That'd be too expensive, Camille! Look how much sand it takes
to fill it up)

S4: -We could dig up some dirt and use it for every other layer.
That way every Other layer would be a different color. Does

it have to be sand, Joe,4or can we use dirt?
Sl: rguess it would work with dirt if the dirt were dry, but I'm

not sure.
..96:% Yeah. We could get come dirt from Bert's Dirts out by my

house. Why don't we go on a field trip to Bert's dirto,
Mr. Delarosa?-

T: Well, if you livq right out.there, why don
after school. this afternoon and pick some up
try it tomorroll. . .Now that was a pretty good
like.to try it out of someone'll bring in some
layers with. Right now, though,' we've already
another way.

ou just stop by
If you do, we'll
idea and I'd
dirt to make
got it set up

Write down another 4B question which you might use at this point in
the lesson. Then turn to the next page.

I
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frame 89

-89-

Again, the most, common type of question proposed has been to ask for

a prediction, of what will happen. Thl6 is an excellent type of
question, espitcially if the teacher plans to elicit predictions froth
many different students to'get a wide variety of predictions.

Again, noone who has worked through the module to date has proposed
a classification or comparison type of question. If you wrote such

a question, please write it in the space below so we can use it

wheriwe revise the module.

The teacher who actually taught this lesson asked another experi-
mental design type of question.

Please turn to the next page and continue with the transcript.

I
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frame 90

-90-

T:* O.K., what do youyant Joe to do, put pressure on the sand or
relieve-the pressure? Which way should he crank the jack?

(GENERAL PANDEMONIUM)
T: Let's vote. Everybody who wants to put more pressure on the sand,

raise your hands. (COUNTING) Well, it looks like they want you
to increase the,pressure on the sand, Joe. I don't think there
is hny need to ask for a vote on the other alternative. WAIT!

Not yet, Laura, what'do you, think will happen when he increases
the pressure on the sand layers? (THE TEACHER WHO ACTUALLY TAUGHT
THIS LESSON FINALLY GET AROUND TO ASKING A QUESTION LIKE THE ONE
THAT HAS BEEN MOST POPULAR WITH TEACHERS WHO HAVE WORKED THROUGH
THE MODULE)

S3: Well (LONG PAUSE) It's going to just kinda squunch up together
(LONG PAUSE) I mean the layers are gonna get thicker than they
are now. (PAUSE) Except for that, nothing is going to happen
to them.

T: Fred?
S7: Well, I think she's right, except the layers are going to be a

lot thicker at the end closest to the jack than they will be
at the other end. (PAUSE) Do you want anything else?

T: That's O.K. ,(WRITING ON BOARD) So you and Laura say that it's
gonna look llke this after we put more pressure on th

2

layers?

PLEASE TURN TO THE NEXT PAGE

91
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frame 91

S7: Make the layers thicker than that at the end by the Jack and
have them kind of curving up too. . .No, curving Up toward the

jack at that end.
T: (DRAWING ON BOARD) Like this?
7: Yeah.

T: Io that allright with you Laura? Does that 1 ok like what you

were trying to describe?
S3: Wel111111. . .I don't think it will curve up like that but the

rest of it is O.K.
T:

What kind of 4B question could you'ao the teacher ask at thin point
that could keep the lecoon moving in'the direction you wish it to go?
Fleece turn to the next page to check your queotion with come of the

available options.

frame 92

-92-

So far, every teacher who has worked through the module prior .to this
edition has-written a question designed to elicit another prediction
aUch as:

"What do you think will happen when we increase the pressure
on the layers, Robert?"

The teacher who actually taught this lesson when it was recorded did
not use a 4B question at all, although he easili could have. He used

a 3B question.
"Fred, can you convince her that you are right? Why do you

think it's going to curve up like that?

This is a 3B question, because the student is being asked to list the
reasons for making the prediction he made.

. please turn to the next page

f
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frame 93

-93-

238

After writing and discussing a large number of.4B questions, you should
be'ble to identify them when they occur. You are now ready to examine
category 4C. In the opinion of some teachers and other professional
educators, 4c questions are what science education is all about. In-

cluded in this category are those questions which would be classified
as MNTHESIS by someone using Bloom%s system. Also included are
questions which ask students to .propose a hypothesis which will account
for certain observations, data, etc. (this is a type of synthesis
question).

When coding 4C questions, context is especially important. The
earlier questions asked by the teacher and the words and tone of
voice the responding student uses are both important contefct cues
for deciding whether or not the students have actually read about or
been told about the hypothesis hey are proposing. If they have
studied the hypothes c preiriou ly, a question asking for the hypo-
thesis would be coded a 2A. The level of the students must also
be considered, regardl o of what has been studied or rather, not

studied) in a particular class. Foi example, many questions that
would definitely be 4, for 9th grade physical science students would
be 2A for college-bound seniors who are taking physics as an elective,
no matter what the teacher,has.officially Covered during the course

prior to asking the question.

The most common type of hc question heard in science classes is the
type associated with asking for hypothesis formation.

PLEASE TURN TO THE NEXT PAGE

9 3
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frame 94

c

Below are several examples of Itc, que which, like other diver-
gent-production questions, allow a wide variety of acceptable answers.

(a) Robert, I want you to go to board and, using nothing but
inorganic chemicals to start with, make up a route to synthe-
size aspirin. The structure for aspirin is written over on the
side board if you don't remember it.

(b) There are huge coal deposits near the North Pole in the Arctic
Circle. Considering what you know about how coal was formed
and both the temperature and the incident light at thelnorth
.Pole, how can you explain the presence of coal deposits up
there, Geneva?

(c) The water will hold only just so much Salt and then it just won't
hold any more. The extra salt just sinks to the bottom and
will not dissolve. What kind of picture or analogy can you
invent to show how water and salt act to act. like that? What

can you think of that you can see and fool around with that
might exhibit similar properties so that you could say the
water and salt are acting "as if" they-were like that?

(d) "Why do you suppose the warm water stayed on the top instead
of sinking to he bottom, Cynthia?

after carefully reading all the 4c questions above,
PLEASE TURN TO PAGE 95

0



frame 95

-95- a

Please categorize the queptiens below as 1, PA, 2B, 3A, 3B, 3C, 4A,
4B, and 40. Since the only other major category remaining for you
to learn is the Evaluation category, code the "other" with'a 5. If

you wish to distinguish between 5A and 5B, fad:1 free to do so.
Write your codes on a separate sheet of paper please.

(a) "Wouldn't you have the same kinds of current; if you had hot
and cold water in the ocean?"

(b) "Marvin just said that the densest, water in the °ream; come:;
from the North and south poles. How could we find out if this;

sz. Is true?"

(c) "What is salinity, Nancy?"
(d) "That thing I have projected on the wall represents a photograph

of come fossil footprints that were found by some geologists in
41

t'W
laye if rock in Onion Creek. Mandy, very carefully describe

just e actly what you Gee. Don't try to interpret t1e observa-
tions, just tell us exactly what you Erne."

t

(e) rpo you agree with that , Joe?"

After ,you have written your coding on a separate sheet of paper, turn

to page 96.
411

9 5
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frame 96

-96-

1 -- teacher is asking students to agree
411 -- experimental design question
PP, memoryTrecall

-- simple observation
depends on the context. Gee coding rules IB and 2.

If you missed any of these, reread the question in light of the coding
above. If you can't,reconcile the question with the code above,
please re -read the category description. After you have done this,

code the questions below in a similar fashion.

(a)

(b)

(c)
(d)

Randy, suppose I give you a chemical analysis of the mica and
quartz and it tel you that they both have the same chemical
composition as far as the percentages of each kind Of element
are concerned. 'How can you account for the difference in their
appearance?"

O.K. , all the data from Menri,el'..s experiments is in that hando.,,
yOu jiist got. I know you haven't studied it yet so this should
be real hard, but you can do it. Find a Omple rule from that'
data which will allow us to predict, what kind of offspring you
will get when you breed two different kinds of peas.
"James, what, is this thing I'm holding up?"
"How about the tropics, tlammy?1,
"Did you want to-say something, David?"

After writing down the code for the five questions above, turn to the
next page.



frame 97

-97-

(a) 4c -- hypothesis formation.
3C -- production of a right answer without the logical system

4 having been taught
(c) 2A -- recognition and labeling

'(d) o -- this question cannot be coded out of'context and possibly
not in context

(e) 1

If you massed any of these, please turn back to page 96 and re-read
the questions you missed in light-of the category assignments above.
After doing this, please turn, to the next page and identify only
those questions which should be coded 4c.

o

1
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frame 98

-98-

Please identify those questions below which should be coded ac 4C.
Do not code questions which are not 4c unless you wish to do so as
an additional exercise,.

(a) "Whpn you go out on the ocean it looks flat all the way to the
horizon. If the world is really round, why doesn't the surface
or the ocean appear to curve away from you'toward the horizon,
Rubin?"

(b) One thing that any plants wbich.eat insects have in common is
that they evolved in areas where the soil was deficient in one or

more nutrients. How can you explain 1% this is the case,
Melanie?

(c) "Why does the temperature of water stay-at 0°C. 411 during the
time that it is freezing, Marianne?"

(d) "I've written the physical characteristics for compounds A,,B,
1 and C'on the board. Over here are five possible structural

formulae for the three compounds. Which of those'structural
formulas is not associated with any of the. three compounds,
Hugh?" .

(e) "How do you explain what was reported in that TIME article,
David? How could the fossils of land animals have been found
in a core drilled from the bottom of the ocean fifty miles out
from the nearest land?"

Pletiseidentify the questions which should be coded as-4C and write
these identities on a separate sheet of paper, beford turning to the
next page to check your coding.

9 8
4
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frwie 99

99-

All the questiono-aFPAC EXCEPT (d) which should be coded as3C.
This analysis question definitely has a correct-or beot'answer.

If you correctly identified the 4C category questions., turn to the
next page., If, hoWever, you misidentified one or more of the five
questions, please turn to page 98 and re -road the questions, consi-
dering the short discussion above. All of them except (d) are
asking for hypothetic formation of one sort or another.

frame 100

- 100-,

YOu are now,,Leady to resume our interaction"Wth the transcript of

an 8th grade earth science:n000n which was"begun earlier. Write

the questions which you would use at a spa designated in the,tran-

script. Unless otherwise specified, you should write ONLY.4C questions.

T: Does anyone else have ap idea about what the sand might do? Ron?

56: I don't think it's aonna'do anything. Thai-jack's not big enough
and since it's d jack-in-the-box, if it wer' a big jack I'd eat
it'for lunch, hee hee hee (etc. as he giggles over his jo,ke)

T/: (WRITING ON BOARD) O.K., Ron, you said it wasn't going to change
because the jack's not big enough, The layers of oand will stay

the same. Right?. . Any other ideas, Becky?
S10: Could it break into two pieces and one of 'em slide over the

top of the other one?
56: Naw man. That's SANDI! It's not gonna'do THAT!!

T: I'm not sure I ulade'rotend what you mean. Would you draw b. picture"

of it on the board? A picture of what the layers will look like
after we apply the extra pressye?

(Student draws picture of what it will'indeed look like and then
returns to heat)
T:

Please write a,4C question you could use in this situation. When you.

have written, r question, turn to page 102tplease.

(
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frame 101

-101-

GO BACK TO PAGE 100. BE SURE TO WRITE YOUR QUESTIONS DOWN BEFORE
TURNING TO THE DESIGNATED PAGE.

frame 102

-102-

245.

Typical 4c questions appropriate to this point in the lesson are "Why 3

do you think she guessed that would happen, Charlie?" and 'How does
that work, if it does'that? If what she iiaid were'to happen, Ralph
how coUld you explain why it did that?"

;
Another common strategy Whichdbeveral teachers write down and identify
as 3B, even though the directions specifically requested a 4c type
question, is a question which requests that Becky tell WHY she pre-
dicted what she did. Apparently many teachers feel that this question
would be most appropriate Lt this point inthe lesson.

A third common ,strategy whlci could be used might be to ask still
another-different student to propose a different)prediction. This

kind of question would bg coded as 4B.

If jou thought of asyntheois type of 4c uestion, please writ it in

the space below so we may use it in revi ing the module.

'PLEASE CONTINUE YOUR INTERACTION WITH THIS LESSON ON THE NEXT
PAGE.

11
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frame 103

/.
-103-

T: That's real interesting, Becky., Would you. likq to tell us why

you decided that's what would happen?

S10: No, I'lt wait.
T: O.K., does anybne else have a different idea about what's going'

to happen when Joe turns the crank?
02: I think it'll fold up into wrinkles, (PAUSE) You know, like a

. car et does oomet.imeo when you push on it. . .You know, like

a carpet does when you try topuoh furniture acroos'it and

not tacked dowl?

T: ,Ydli think that the whole thing's gonna wrinkle'across and old'

up?
4

'Uh-huh,

T: O.K. (WRITING ON BOARD) We havefive different piaturexof'what
people think it'll look like. ,Does anyone have ano er idea?

Does anyone think it'll be different from one of t eoepictures?

1311: Would you tell us what they are all about again?

7r: Sure. The one here that Fred and Laura decided said that the

layers would get thicker'and that they would be thicker toward

the end near the Jack than at.the.other end. Ron paid it

wouldn't change at all because the Jack ion big enough. Bdcky

said it would'break and one layer would of $e oveithe other to

give something that looks like this pictu e right here, with

'part of the layers higher than the other part. Rhonda maid i

would get all mixed up and there wouldn t be any layera left.

Delma said the layers would fold and lnkle andlend up looking

like this. . .Are there are any. other usggestions?. . .Is 'that

'O.K.? Do you know yhat all these p ctures represent?: . .O.K.,

let's do it.
36: WAIT!! Leto vote! Let's vote!

2116

PLEASE TURN TO THg NEXT PAGE
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frame 16E--

-1014-

39: Aw come on, Ronnie, let'szet through so we can study for our
, English test.

S6: No, I wannoy vote.
T:' O.K., How mdrV of you.agree with Fred and Laura (PAUSEY Six?

(WRITES ON BOARD) How about Rhonda's picture? (PAUSE) Two?
(TIRITES) Allright, how many of you think it won't do anything
like Ronnie said? (pAupg) Only one. (WRITES) How many of you
agree with Becky? That's this picture right, here. (PAUSE)

Three. (WRITES) Now how many of you think it'll fol(l),41,,

wrinkremlike Dolma said? (COUNTS) Thirteen! (WRITES) Wow!
A lot of people agree with you Delma. You must have had a
pretty good idda. That's just.twenty-five. Who didn't vote?
(PAUSE) Luis", which idea are you gonna vote for?

Sl.?: I'll go along with''Delma. Sys a good chicano.
06: Hey may Ikm a chicano too.
T: Well, I really don't think any of these pictures are chicano.

theyre just pictures. Anyway, that makes fototeen for your
idea Ddlma. Joe, how did you vote?

Sl: I voted for Becky's idea.
T: O.K., well let's crank it up and see what happens?
(THE DEMONSTRATION WORKS PERFECTLY, CREATING A CLASSIC MINIATURE
TARUST FAULT JUST AS'BECKY SAID IT WOULD, WITH A SLIGHT THICKENING
NEAREST THE JACK
T:

Write a question you feel is appropriate to thin 'point inthe lesson.
It may be any type of question you wish, but identify the type.

please'turn to the next page

1P.
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248 .

Again, a number of option° are possible and many different kind° of
queotiono can be asked, depending on what direction the teacher
wioheo to take the ciao°.

Many teache40 choose to aok a 2B queotion at this point -- a simple
oboervation ouch ao "What happened, Delma?"
A second type of (queotion Would be to aok a otudent to match what
happened with one of the picture° on the board. This would be a 3A
question, oince it io aoktng the otudent to claooify the oboervation
according to A given claooification ocheme (the pet of picture°
would be the claocification criteria),
Another type of queotion might be to ask Becky why ohs predicted what
so obviously juot happened. Since thin is asking a otudOnt to explain
the reacono behind an anower or Thoertion, thio would be a 3B queo-
tion.
A fodrth option would be to aok oomeone to propose a hypotheolo
explaining why what happened actually happened. This would be a 4C

type question.
A fifth option would be to aok a procedural queotion: to aok every-
one to draw a picture or diagram,of the reoulto, for example.
If the otudento had actually, already studied faulting, many differ-

ent kind° of 2A queotiono could be aoked. 'In this cane, the otu-

dento had not studied faulting prior to the demonotration, co 2A
queotiono would be inappropriate.

Did your queotion
meant for it to?
characteristic°.
fun and practice.

match the characteriotico of the category you
If riot, write that type of queotion with the proper
Did you write a 4c queotion? If not write one for
'Then turn to page 106.

Az
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frame 106

-106-

Continue reading the tranneripf below. Be role-playing the teacher
in your mind no that you can think of many alternative queotiono you
might aok at variouo pointy in the lenoon.

T: What happened, Edward ?' (THE TEACHER WHO ORIGINALLY .TAUGHT THE
LESSON WHEN IT WAS RECORDED USED A POPULAR
STRATEGY -- A PR QUESTION)

513: Well, it looko kinda like a croon between what Fred and Laura
said and what Becky oaid.

4P: Then you're willing to arty that the other predictions' were not
supported by the experiment?

013: Yeah, I gueno so.
T: Rhonda?
08: Well, I wan wrong. Go what?-It ain't the firot time.' And

DELNA wan wrong, too.
T: I don't think there'd any need to take that kind of attitude.

Anyway, I wanted to ask you a qmotidn, not mint out that your
prediction waon't upheld by the experilient. Why do you think

it worked like that? Can you dee anyt}ing that might help you
to figure out why it did that? You can get up and come up here
to look at it clooely if you think that'll help you anower the
queotion. Why did it do that inotead of one of the other thing°
that wan predicted?

08: (LONG PAUSE) I can't think of a reaoon Ask Becky, it wan HER

ideal
T: Good idea: Becky, why did ion think it would do that?
010: I don't know why it worko like that.
T: How did you know to predict that, then, if you have no idea how

it worko?
510: I wan over at *oe'o laot night when he fininhefi building it and

we tried it. It worked like that.

PLEASE TURN TO THE NEXT PAGE
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T: In other wordo, you weren't really making a prediction. You had
already aeon what would happen.

010: Ub-huh.
T: O.K., Margarita, who had the clopeot prediction of thooe four

people who had never aeon it before?
5:' Fred and Lattrai I gueoo..

T: O.K., Laura, it fattened up at one end juot like you and Fred oaid
it would, but it aloo broke and raid. Why do you ouppooe that
happened? What hind of a.theory or hypotheoio can you make up
to explain why it worked likethat? Why'do you ouppooe it broke.
and and ao well ao fattening up and getting thiiker at one end?
Well, I gueoo (LONG PAU0E) Well, I REALLY thought it would
ripple and fold like Dolma oaid it would. I juot wanted to
vote for my idea becauoe I wanted to be cure oomebody voted for
it. I don't have the MIGHT= idea why AB ©f it happened at

T:

ALL
*?????????.,.

What wueotiono could you aok at thio point? Try to write down oeveral
uptiona -- one each for the following typeo of queationo: 4C, 4B,
2B, 3B, and 3C. ,Write down your queotiona before you tUrn'to page
109.

t
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frame 108

-1o8-

YOU RECEIVED NO DIRECTIONS TO TURN TO THIS PAM WORKING THROUGH THE
MODULE GETS A LITTLE TEDIOUb AT TIMES BUT YOU SHOULD TRY TO FOLLOW
THE DIRECTIONS IN YOU WANT TO GET MAXIMUM BENEFIT FROM IT.

Even if you're not sure at this pqint that you really do want to get
maximum benefit from the module, please turn back to page 101 and
follow the directions. There's not much loft to the written pa-rt of
the module. You're almost through wfbh this portion.

frame 109

Please open the booklet which contains a short deocriptiOn of the
category system and the rules for difAinguiching between questions
which are very much alike entitled: THE QUESTION CATEGORY SYSTEM-- ,
DESCRIPTION OF THE CATEGORIES AND CODING RULES.

Using the descriptions of the categories provided in this book,
please check your five questions (2B, .3B, 3C, 4B, and 4c) to be
certain that they possess the characteristics associated with'those
typen'of questions., If One or more of your questions did not match
the,group characteristics, please rewrite the question or cmitt
another different question which does match the characteristics.

After you have checked each of yoUr questions with the appropriate
description of category characteristics and assured yourself that you
are sufficiently familiar with the five categories to write questions

of each type, turn to page 110.

10G
a



)

6

frame 110

-110-

Below you will find an'extended transcript. Pleaoe code the questions
preceded by numbers in parentehoeo ao 1, 2A, 2B, 3AI 31, 3C, JIA, andj
5 (If you leek comfortable distinguishing between 5A aild 5B, please
do co.) 'Write your analysis down on a separate sheet of paper-- the
transcript is rather long and you will-not be able to 'remember the
codes for all the questions without writing them down.

T: (1)* gred, canyou convince her that you're right? Why did you
think it would curVe up like that?

-7: Well, the Jack is not in the middle. It's gonna push harder
against the bottom than it is the top. (PAU0E) That's gonna .

cause it to push like thio. . . .0ee what I mean?
Cl: The board io bolted to the Zop of the jack Fred. I don't think

that'o'going too make any difference, because the pressure io
applied pretty evenly all the way across.

07: Oh. .well in that caoe, ohelo probably right.
T: (Writing on Board)f 0.K.,,ya'll both think it's gonna look like

this after he puts the precoure on. (2) Right?

r,7 & 3: Yea & Uh-Huh.
T: Rhonda, youW shaking your head back there. Do you thinh.it

might do something eloe besides-that?
08: Well. . .it might. . .Oh, that's O.K., I'll just agree with

them.

oo you oay its gonna. look like-this too (Writing on board).

08: Whadt, don't write ay name up ,there!

PLEA0E CONTINUE ON THE NEXT PA6E

I
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T: But you paid you thought it wan gonna look like thin, juot like
Fred and Laura. You agreed with them.

G8: WP11,write Fred and Laura's name up there too. It'o really
their idea.

T: (Writing on board). 0.K., Fred and Laura and Rhonda all think
that WE; gonna look like thin after Joe putt; the preaoure
on with the jack. (LONG PATH

58: I REALLY think it'n going to get jumbled up together in a big
meoo and youlwon't even be able to tell that there are any `
layern, no just eraoe MY name. (LONG PAU5E) The layero are
goint to get all mixed u p. There won't BE any more layero
after he cranks that thing. (LONG MUM) Weil, draw a'picture
'of THAT andput MY name beside IT.

T: (Writfrnt7 on board i ('3) Like thio?'
58: Yeah, that'o O.K.
T: (4) What de you think in going to happen when he turno the

crank, Roxanne? What are the layero of nand going to look
like or he turns the crank and puts pressure on them?

59: 5ir?

T: I said (5) What do you think in going to happen when Joe turns

the 'jack-crank and puto a lot of preonure on those layero of
nand?

F9: Oh; I agree with what Rhonda naid..
T: (6) What DID Rhonda nay?
59: Wel11111111? (LONG PAU5E)

PLEA OE CONTINUE CODING THI5 TRAN5CRIPT ON,THE
NEXT PAGE-
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-112-v

T: Rhonda, don't tell her now.1 She should have'been listening.
Roxanne?

S9: I don't know. .I was studying English. r-1 ,

T: Roskanne, don't study another subject in my class unless I giVe
you permission. 'Rhonda, tell her ghat she aeeed with while I
write.her name up here.on the board next to yours. (LONG PAUSE

while this is being done) (7) Roxanne, do you still agree with
Rhonda nbw that you know what she said?

S9: Yessir, I guess so.
T: O.K., now pay attention for.the remainder of the Period. If we

get through early, you can have some free time to study
English. (8) O.K.? (9) Does'anyone else have an idea that
is different f m these4wo? Lonnie?

After coding these questions on a separate sheet of paper,:turn to
page 6 of'the.key booklet to check-your answers.

(4.
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frame 113

-113-

The last category (HOORAY11) is that of EVALUATION and there are:two
levelam-A and B. The first is a simple type of'evaluation question
which asks a student to agree or di6agree with a statement, point of,
view, etc., made by the teacher, another student, or'come other source.
Both choices must be viable options, equally acceptable as evalua-
tions. This is why "evaluating" answers to 2A, 2B, 3A, 3 B, and
3C questions with an agree/disagree are really notconsidered as
evaluations: because only one of the two choices is really acceptl
able or correct.

Below are five questions which should be coded 5A or other.- Please
code them on a separate sheet of paper.

(a) "Do you think Rodney's idea for doing the experiment will help
us answer the question, Lisa?"

(b) '!Robert Earl said the formula for Sodium was Ne. Do you agree

W-ith that, Celita?"
(c) "Cherise has proposed abstinence as a good way to stop the

population explosion. Do you think,she's right,,Karen?"
(d) "Do you disagree with Patrice, George?"
(e),1:Why do you think that abstinence isn:t a good' method for

birth control, karen?"

PLEASE TURN TO THE NEXT PAGE
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-1114-

(a) 5A

(b) 2A -- this obviously follow's a memory-recall question. The only

correct response to this question is "Disagree".

(c) 5A

(d) ?? -- The context is necessary/to identify this question. With-

out context clues such as what is being agreed or disagreed

with, the question must be coded as o.

(e) 3B -- student io being asked to cite her reasons for evaluating
the way she just has.

If you missed any of these, please reread the question in light of
the coding and/or explanation provided above. If you still disagree

with the coding, re-read the diocosion of the specific cate-
gory characteristics contained'in the booklet describing the

category system and coding rules:

After you are satisfied with the above coding of these five ques-
tions, please turn to the next page.
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frame 115

-115-

BELOW IS A DISCUSSION WHICH WAS RECORD IN A SENIOR PHXSICS CLASS
DURIDG THE SPRING OF 1973. Please cod the `teacher's questions with
th -cat'egories you have learned through 5A. If you can, code the 5B

qu scions aPpr9priately as well. Write your analysis down on a
separate sheet of paper.

Sl: Well, I thank that one of the maip reasons why we didouch
terrible things in-Viet Nam is because the scientists invented'
such terrible things like napalm p.nd defoliants and other stuff
like that. If it weren't far the thing9 scientists have in-
vent'Sd, we wouldn't have been able to do'iala,that maiming. and
killing and Muff.

T: (a) Do you really believe that science is) what 'caused"the maim-
ing any killing, Carl?

Sl: (PAUSE, Well, not causes, no, but it makes killing a lot more
efficient and painful. We practically killed off an entire
race of-people and. . .well, I guess. . .Uh. . .Well, genocide
just wasn't possible like that until this century with all the
wdhderful scientific and technological advances.

T: (b) Do you agree with him, Debbie?
S2: Agree with what? He said a lot of different things.
T: O.K. Let's break it down. Let's ttake one point at a time.

Carl, if Iget what you are saying wrong, don't hesitate to
break in and correct me: Now (writing on board) Point one
Genocide wasn't possible until this centure.' (c) Do you

agree with that?
S2: No.

T: (d) Why not?

PLEASE TURN TO THE NEXT PAGE
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frame 116

Physics class discussion of warl genocide and scientists' responsib-

ility-- continued

32: Anyone who has ever studied, their Old Testament knows that the

fl AssyrianS carried off the 12 tribes and committed genocide on
'them. All the Jews today are descended ,from one tribe. The

others were destroyed. That's genocide.
Sl: O.K., I'll retract that statement. Co ptries have practiced

'genocide before this century. But we're a lot better at it

because of our advanced science though.
Carl, you've mentioned genocide two or three times already.
'(e) Why do you think the U.S. Army in Viet Nam committed
genocide?. Do you'have any evidence or observations to support
that?

Sl: Well; I kind of kept up with the body count every day for about
a year. . .As a.kind of game, you know?. . .anyway, if you

compare the body count of the quote enemy unquote dead reported

by the army every day with the population figures reported for
the countries involved, you get the idea that we killed nearly

all the people. That's genbeldeand we^did it with out bombs

and stuff.
T:. Oh I see (PAUSE) (f) Do you think that logic is O.K., Nark?

S3: NOssir. . .In the first place, the army's estimate of the

enemy killed was probably inflatO a little bit. I mean they
lied about everything else, so why not casualty figures?. . .

In the second place, the population wouldn't be static. It

would be increasing at an exponential Tate,' especially in
Southeast Asia, and any killing would have to slow down the,
uh, the rate of increase of the population growth before
genocide began.

PLEASE TURN DIME NEXT PAGE TO CONTINUE READING
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-117-

T: (g) Carl, would you like to rqopond to the points Nan made?
Sl: Well she's probably right about the army lying. i,I mean if

%ley hadn't been consistently lying about the casualty figures
. . ,.if we'd have really killed that many of them we'd have
won the war instead of getting beat like we did. (PAUSE)

Well, she's probably right about the population growth tob.
ss..I mean what she slays makes a lot of sense. (LONG PAUSE) O.K.,

I'll retract that statement too. We really didn't kill off
the Indochinese yellow peril. (LONG PAUSE) But I still think
i*hs.0 science is a great force for evil!!!

T: .IC., we're back to whAt got the whole thing started in the

?
first place. (h) Do you agree with him, Laureen? Do you
feel that science is a gbeat force for evil in the world?

S4: Well (LONG PAUSE) scientists invented =pa] and that's evil
. especially when.they use it on people.

.,S1: WHAT ELSt IS IT EVER USED 'ON?
Sit: Carlton, hush up and don't interrupt me. You been talkin'

dll mornin' I!! Now, where was I before I was so RUDELY inter-,
rupted.(PAUSE) Oh yeah. . . But scientists invented penicillin
too and that's helped to save a lotto. lives. '(PAUSE) And
bedides that, if it eren't for the scientists, you wouldn't
have no electr it'ar to play Carl. lrou wouldn't be able to

play so loud it hurt everybody's ears.
I

c,-

After you have coded the
,

teachers questions on a separate sheet of

paper, turn to page 7 in tfie key booklet.

C.)
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The last category i 5B: More complex evaluatidn. ,Below are several

evaluation questions. Please read them:,

(a) "In terms of how well the question will be answered once the
data has been collected, which of thesb three experiments is the

4
beat one, Lee?"

(15-) "Imagine that you're marooned on a desert island with two of the

.
people in the class and you knoW that you won't be rescued for

six months. If you wanted to survive for those six months, who
would you choose to be the two persona from this claps to be
marooned with, Monica?"

(c) "O.K., you're a judge and, easeptially, the problem is this:`
IT you find'in favOr of the pollution control board and make the

chemical plant shut down until they can design a method for
adequately treating their wastes, 800 people will lose their
jobs.' There's a good chance that the chemic61 plant Will never

re -open in that community which Opends on it as the largest

employer in town. If you find in faVoi of the chemical company
and grant them an extra amount of time which they have requested

for developing a way to treat their waste; the lake into which
they must dump that waste will certainly die. Which way would

you decide this gaze; Johnny?"
(d) "What do you think is the worst pollution problem in Austin,

Sandra?"
(e) ,"Mhich of these expe5.iments would you rather do, Ruby?"

After reading the questions above, you rlhoUld be able to identify

5B questions. Write down their characteristics in your own wordy;

before tUrning.to the next page.
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-119-

1

In order for a question to be categorized'ao 513, the otudent should
be required to evaluate and choose at a more complex level than #
simply agreeing or disagreeing with what someone eloe has already
said. The criteria for evaluation may be internal or external but
a choice from among alternatives, a.ranking of alternatives, or a
rating of the desirability and/or value of °Me alternative as'
opposed to °tiler alternative° (not alwayo verbalized) ohould be,re-
quired for-anowering 5B queotiono.

PLEASE TURN TO THE NEXT PAGE

261,,

frame 120

YOU HAVE FINISHED THE WRITTEN PART OF THIS MODULE AND*SHOULD BE READY
AND ABLE TO ACCURATELY CODE TRANSCRIPTS USING THE QUESTION CATEGORY.
CLASSIFICATION SYSTEM. PLEASE TAXE THE pOOKLET TITLEDCwritten
program exit assessment AND CODE THE FIRST TRANSCRIPT.
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You have completed the written program component of the module and .

you are now ready for your final examination in categorizlng queotiono.
in Written tranocripto.. Your criterion gp I for categorizing written
queotiono io 80% accuracy.

Below, and on the next oeVer6l page @, a allranocript af an audiotaped
chemi&try leocon. .,The otudentp are .college bound.00phomoreo,.junioro
and oppioro. To set the stage, the. teAher hao walked in owirling a
liquid in an erlenmeyer flack. When the teacher ohakeo the liquid,
it turno blue; when the liquid io allowed to remain undisturbed for a
few oecondo, it turns back colorluoo.

01: What'@ that otuff inthe flack?
T: Well, that'@ a pretty good question, Phillip. (1) What do you

pee?

01: Some liquid that turno blue when you @hake it,then turno back
clear again.

T: O.K. (2) I@ there anything else in the flak. . .uh. . .Kent?

02: I don't know. I can't pee it over here.
T: Oh! O.K. Ya'll paoo thin back to Kent. Be careful not' to drop

it or take the °topper out or anything like that. Kent, you'

can @hake it and everything but be sure to hold the °topper
in. (LONG PAUSE)

02: Well, the bottom of the °topper Jo lathe bottle.
T: O.K. (3) Anything sloe, Mary?
03: Nom. (LONG PAUSE) (4) Io there anything else in the liquid?

. . .I Mean, it'o not juot one thing io it?
T: That'o a real good question. No, it has KOH, glucose, and

methylene blue dicoolved In water.- I'll write down the otruc-

tureo for these two on the board. While' I'm doing that, pass
the flack around and see if you can figure out how it changers

coloro. Juot be careful to hold the @topper on when you shake

it.

(MUCH HUBBUB, CONFUSION, TALKING ,,CHALK SCRATCHING ON BOARD, ETC.)

T: O.K., Pipe down!!. . .(5) Hao everybody had a chance to look
at this @tuff or play with it? Derwood? Somebody paps the flask

over to Derwood. (PAUSE) O.K. (6) Does anyone want to hazard

a gueco as t'how it worko? (PAUSE) Diane?
S4: I want to aok a question,
T: O.K.

(

T: (8)

Is there anything on the stopper?
What do you mean? I'm not cure I understand exactly what

you asking.

S4: Well, hen you shake it up,the solution touches the stopper aryl

I was juot wondering if maybe there wasn't some sort of ch9miCal
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or oometh1ng on the stopper that made the solution Change
color. Then when the caution folio back into the bottle, it's'
not touching the stopper anymore and it might change back to
the original color, that io if there io anything onthe otopper
I mean. (LONG PAUSE) Well, io that low it works?

T: limmulm. (9). How would you teot to pee if her hypothesis in a
viable one, Dusty?

05: I ,just KNEW you were gonna ask me that!!! (PAUSE) We could get
a different stopper and try again.

06: He. might have put chelical on all the otopperoI
T: (10) Do you really think I'd be that sneaky?
(CHORUS OF YEAH,, SURE, OF COURSE, YOU SURE WOULD, ETC., ETC. )
T: O.K. .(11) What could you to do insure againot my chicanery,

Barbar 9-

:37: Your w! at?

T: Chican y. That means trickery.
S7 :' Oh. . . .Well, we could waoh off the new otopper.
06: The chemical might not be water soluble!!!
T: Aw come on Allen! Surely you don't think I'd go to that much

trouble. (12) Why do you think the chemical if on the stopper- -
if-there io one -- might not be water ooluble?

06: Well. . .uh. . .it just might not be, and we ought to be sure. -

T: (13) If there io a chemical on the otopper what observation
might indicate that ft'o not water ooluble. .uh. . .David?

S8: I dunno. (LONG PAUSE) Well, I really don't.' If I did, I'd
,TELL you.

T: O.K.. . .(14) Wanda?
C9: I didn't understand the question.
T: Diane said that the reason the otuff changes colors when you

shake it io because there'o'a chemical on the stopper that one
of the chemicalo in the solution reacts with to turn blue. 'Then

ohe Gays something eloe in the water makes the blue otuff turn
back colorleop when it's not hittingthe chemical on the otopper,
anymore. Allen oayo that the chemical on the otopper, if there
is one, might not be ooluble in water. (15) Do you know what

soluble mtano? (PAUSE) O.K. then, the question io this: (16)
What OBSERVATION might oupport'Allen'o hypothesis that the
chemiCal on the otopper would not be soluble in water?

09: What observation?. . .I don't think there io one. . .(PAUSE)

Can I look at it again? (LONG PAUSE) Well. . .uh. .\.(LONG PAUSE)

OH SURE! If the otuff on the stopper would dim-solve in water, it
would dissolve when you ohook the flask and would stay in the
solution after that. It wouldn't ever turn back to colorless
because all the otuff on th2...otopper would dissolve in the
water just like the other otuff--the glucose and KOH and that
other stuff. It HAS to be insoluble in water.
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,17: We could wash off a different stopper with come of that stuff
that smells like glue or with gasoline. That would take care
of it.

T: 0.K.4i Barbara oayo to wash off a different stopper with some
non-queouo nolventn like acetone and gasoline. (17) In that
O.K., Allen? Would that take care of the problem?

G6: Use benzene too.
S10: And ether!! Use ether too!
T: O.K. Allen says to use benzene and Lamar nayo uoe ether, no

we'll wash off the new stopper with acetone, gasoline, benzene
and ether. (18) Do you think we should do anything else to the
new stopper uh. . .Tanya?

011: £o, that's enough.
T: (19) Gioelle, how about you?
S12: You might soak it in acid for a fpw seconds.
T: (20) Why acid, whynot base?
012: If a bare would react with it, I guess KOH in the oolutio

would,, have already reacted with it. And acid eats up a lo of

different things too.
T: Hey, hey! That'o pretty sharp thinking! (21) What hind of acid

could we use, Katherine?
013: A lot of different ones. HC1, 112004, HNO3, HOAc. (PAUSE)

Those are some acids.
T: (22) Derwood, can you think of come more acids we might use?
014: Which one' -o did clie say?

T: That'o a very good question Derwood. (23) Which one's did

ohs say?
014: Uh. . .I wasn't listening.
T: You should listen Derwood. You'd be amazed at the reoulto you

will have. She oaid hydrochloric, sulfuric, nitric and acetic
acids. Now,(24) what are come other possibilities?

Olh: Uh. . .hydrofluoric acid?
T: O.K., that's a good one. (25) Can you think of another?
014: Phoophoric acid?
T: that'o another good, one. (PAUSE while writing on board). 26)

Which' acid do you think we should uoe. . .uh, let's nee, who
haven't. I called on yet? Bonnie? Which one of three acids should

we wash the new stopper with?
15: HC1. 7

T: O.K. (27) Is that all right with everybody?
014: Pilaw, I wanna use phosphoric acid.
T: O.K. let's use both of them and then we can be ipuble sure. (28)

Phillip, would you and Kent go and get oome acaone, benzene,
gasoline, HC1, phoophoric acid, and. . .uh. ..some ether? . . .

and anew otapper? It's a number three if you get a rubber

stopper.

120

(



266 "

(LONG PAUSE during which the chemicalo are, fetches., several otudento
participate ih washing the new otopper, etc. etc.)
T: O.K., Allen and Barbara approve the otopper washing Co we're ready

to toot Diane's hypotheoio.
(PAUSE'followed by choruo of "Oh, No," "It turned blue,"etc.)
T: Veil, it ntill turned blue. (29) Nbw what. . .Lauih?'

016: Could we oboerVe it some more!.
T: (30) Are you going to observe it differently from the way you

did the first time?
016: Uh. . .Well. . xrverybody wao passing it around and all that

and it never did turn completely colorlepo like everybody Jo
saying thht it did. . .But it'o colorleoo NOW. Could we juot
kind of look at it while it'o sitting up there on your deck?

T: 0.K.,,Oboerve away. (31) Does anyone want to get up and
observe it? I'll give you. . .two minutes. (LONG PAUSE) All

right everybody have a °eat: (32) Did anybody see oomething
different thio time?

(SEVERAL STUDENTS ANSWER SIMULTANEOUSLY AND NONE ARE UNDERSTANDABLE)
T: Kenneth?
017: I know oomething else that'o in the flack.
06: WHAT?Ill
G17: Air. That'o what makin'.it turn blue. The otu lc reacting

with air.
T: (33) What observation led you to that hypothesis, Kenneth?
S17: Ask Laura. She's the one who calowed it to me.

G16: Showed you what?
T: (34) Did You ohow him dny of your oboervationo, Laura?
016: Oh, yeah. . .When you kneel and look up through the solution

from the bottom, it looks like the top is real blue, kind of like
looking up into the city except a different color blue, juot like
the color when you shake it up.

T: (35) How do you think that convinced Kenneth that air in what'::
turning the colutionialue. . .Chris?

018: It's HIS hypotheois. Aok HIM1
T: Well, I'm flaking you right now.

018: Well I don't know.
T: I know you don't know what he thought. (36) How do you think th#t

Laura'o observation relate° to Kenneth's hypotheolA
018: (LONG PAUSE), Well. . .(PAUSE). . .There °Lire ioor in there,

that'o for cure. . . .I don't know (LONG PAUSE) 1e11, I juot '

don't'have ANY idea.
T: (37) Kenneth, would you explain to all of uo how you reached that

hypotheois?
017: rhrin, what'd thq only thing in contact with the surface of the

water all the way acroco?
018: (PAUSE) Air, I gueoc.
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17: .What color in the surface of the water all the way acr000 if
you look up at it from the bottom? .

018: flue?
017: Right:- So what has to be turning it blue? What'o the only

thing that'o touching it where it's blue?
S18: OH! OF COURSE! Ito AIR11. . .Ourelt!

06: Why doeon't it look blue when you look down on it from the top?
T: That'o a good queotion, Allen. ($8) Why doenn't it look blue

from the top Kenneth?
017: -I dor0J, know. It ohould. I didn't look at it from the top.
T: Well, '(-39) Why don't you get up and do it now? (LOW; PAU0E).
017: Allen, you dummy. It deco look blue from the top.
U(: Huh? LPIRMO pee. (LOW; PAUSE) You're right. It in blue from

the top.
T: O.K. OW 1:o how could you toot his hypotheoio Derwood?
214 (PAUSE) Take the air out?
T: 0.g. You could take the air out. (41) How could we do that,

Oharon?
019: Hook it up to the aopirator. (PAU0E) Well, we'd have to get

another °topper. . .one with a hole in it and some glace tubing.
T: (0) Bow could we keep the air from going back into the flaoh

.oned'wo had pumped it out?
019: Well we could. . .(PAU0E)

1117: !No a tube with a otopcock in it.
0194 Yeah.

T: That'o an excellent ouggeotion Kenneth but I wiah you wouldn't
break in on oomeone like that. (43) Do you think you could try

to refrain from doing that in the future? If you'll hold up your
hand you'll eventually get a chance if theernon already talking
doesn't think of your idea firot.

017: I gueno no.
T: 0.K. Good. . . . Well , let's do it. I ,lust happen to have here a

number three one-hole rubber °topper with a otopeoch and vacuum
tubing attached.

-(Chorus of b000,,hinneo, "you had it planned all along," etc., etc.)
(L(1NG PAUSE with .00und of running water)

T: (hh) In thin long enough,or do ya'll want to pump on it a little

while longer?
(Chori0 of "LONGER" followed by another PAUOE with running water)

T: O.K., I've cloned off the stopcock. -now let'n try it. (PAU0E)

(45) What happened, Kenneth?
017: It turned blue still. . .but it wannt an blue an before and it

turned back quicker. Do it again.

T: O.K. (46) Now what?
017: Well, it didn't turn blue no that proven it.
T: (47) -Proven what?

S17: That thd air wan what wan making it turn blue!
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T: (48) Is that all ight with everybody? Are you willing to
accept this as evidence that the air waswhat was causing the
blue reaction?

(CHORUS of "yeah,", "sure," "It was the air," and so on)

T: (49) Is the air a chemical compound, Lamar?
g10: Mus' be.
T: (50) Wanda?
S9: No, it's a mixture of gaseous compounds and elements like

nitrogen and oxygen and carbon 'dioxide.
T: That's right. (51) Lamar,'can you think of another constituent

that might be in the air?
S10: Uhs . .helium?

TA 0.K.(writingbn board)\ (52), Any more, Mary?

S3:d- Hydrogen, Argon, Xenon, Neon.
/Phat makes eight, real good ones. (53,) Can anyone think of more,

Sharon, did you have your hand\upT
S19: If it's pollpted air you might shave carbon monoxideand ozone

and nitrogen dioxide and°,sulfur<dioXide and all kinds of stuff

like that guy told us about in assembly last week.
T: (54) Do you think the air in the flask was-polluted?
S19: Nossir.
T:. OA., well then let's leave those cff the list -- but they wduld

certainly be possibilities if our air were polluted like it is

in Jackson. . . 02, N2, .0O2, argon' He,' Neon, Ho, and Xent106

That really about covers it (55) tihich one of those compounds

do you think is most likely a culprit. . .let's see row. . .

I haven't called on Lisa.yet. . .Vhich of these constituents
do you think is most likely to be causing the reaction, Lisa?

S20: Oxygen.
T: O.K., oxygen. (56) Jan, do you agree with that?

S21: Yeah, that's O.K.
T: (57) -Why do you think it might be oxygen, Jan?
S21: I.don't know. X just agree with Lisa.
T: Hmmmmmm. That's not a very safe way to.get ybur ideas. (58')

Do you always depend on other people to tell you what to think?

S21: I sure doin chemistry.
O.K., I guess that's fair if you're willing to trust'what she

a has to say,. d''(59) Sandra, why do you think Lisa said it was

oxygen? .

'S22: Sir:

T: (60) Why do you think Lisa said oxygen was the gas in the air

- that caused the stuff in the,solution to to blue?

S22: ,I ddn't know.

T: (67J Well, if you had said oxygen, why would you haveqsaid it?

S22: I wouldn't say 'oxygen. I'd say CO2.
2
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T: Oh, I,see. 0.K.,'then, (62) why would you say carbon dioxide?

S22: Because. . .uh. . .Do you remember when we. ...uh (LONG PAUSE)
No that was in-biology last year. (PAUSE) Well, anyway: . .

CO2 makes things turn white when you blow your breath into
solutions through a straw so maybe that's what makes this solu-
tion change colors..

T: WOW! Coach Gaston is really gorng to be pleased when I td11 him
you're applying what you learned last year in his class to
chemistry this year. . . .Let's see if I can get thi Haight

now. You're saying that' he CO2 in your breach Makes s
.solutions like barium hydroxide turn white and since it ca es

a color change in that reaction, it might be causing a color
change in this reaction, too. (63) Is that about right?

S22: Uh-huh. I'guess so.
T: That's a pretty good hypothesis. Ronnie. . .

S15: I know. (64) How could I test her hypothesis?
T: Well, that's not the question I was going tooask and I'd appre-

cilAs,your not interrupting me until I finish talking. I'll

give you the same courtesy as long as we're talking about
chemistry. (65) Now, would you like to agree with one of these
hypotheses or doeyou have a third possibility?

S15: Oh (PAUSE) Leeme see, . . .uh. . .that might be nitrogen.
T: (Writing on board) Nitrogen. (66) Why not one of the others,

Phillip?
Sl. -They're all inert except hydrogan and there's not enough of

that in the air to worry with.
T: (67r Does anybody disagree with that? Lamar?

S10: Why don't you just tell us how it works and then we'll know?
T: Lamar, I must have answered that question^for you two-hundred

times this year. I'm not goin to go into it again. (PAUSE)

(68)- How could you tell which one of these might be right,
Kenneth?

S17: Well, we've got little tanks of 02and N2 in the storeroom.
Have we got any dry ice left over from the experiment we'did
Friday?

T; I thint so.

S17: Throw a piece of dry ice in the solution. If it turns blue

around the dry ice, CO, is doing it. If it turns blue when you
bubble 09 or N2 thrtougfi it, then that gas is doing it. .

T: (60) Is that O.K. wIth everyone? TLONG PAUSE) O.K., I'm going
to use this deflagrating spoon to put 43. piece of dry ice down

in the flask. That way we cant get the dry ice back out.
Everybody watch. (PAUSE) Derwood, turn around and pay atten-

tion. You should be watching this too. (LONG PAUSE) Hmmmm.

The dry ice doesn't seem to be hkving any effect. Let's try

nitrogen. (LONG PAUSE) (70) .K., what's happening Sandra?
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S19: It's turning blue a little bit, especially near the top.
T: O.K., then let's try oxygen,and see what happens with that.
(LONG PAUSE'follow_ed by "Oh wow",."Far out;" "look at that," etc.)
T: Well, I guess Lisa was right. That sure was excellent reasoning

that Sandra had though. I'm really impressed. It just didn't
happen to work this time. (71) Lisa,,why did you think it.
would .be oxygen Instead of one of these other gases?

S20: Oxygen reacts with a lot, of different things and it makes
up About. . .let's see, what, was it? (PAUSE) . . .about 30%

.about 30%*of all-the stuff that makes up air. CO2 is real
reactive too but there's not very much of it in the air. That's
why you have to breathe through a straw in biology instead of
just pumping air in it with a bicycle pump or something. So

. .

I didn't think there would be enough of it in the air .to keep
making the color change and change and change without ever
taking the top off. (PAUSE) It would get used up faster than
that since there's not very much of it in the air to begin with.

Jon. know?_. . .(PAUSE) Well,'I could tell that something
in the air was being used up becauste when you t ok .the original
stopper out.,. :you know, to put inthe speciall cleaned one?

. . .anyway, it sounded like that. . .like there was a vacuum
in there. .(PAUSE)So I figured something in the air was being
used up.' And we've already learned that nitrogen isn't very

*reactiveas N2, so oxygen was about the only thing it could be
. . .you know7.

,

That's really far OUT!!! I am continually amazed at the way-you
folks can think whenrfeu get cranked. Phillip and Allen and
Kent are usually the idea men--excuse me, the idea persons---
and today already, Kenneth and Wanda and Sharon and Diane and
Giselle and ,especially Lisa have.had some'really super ideas and

thinking. Some other,folks like Derwood and Barbara have come
up with some excellent experimental designs which is at least

as important to'doing science as thinking up theories is. I

am really impressed. (72), It couldn't be due to the fact that

I'm taping the lesson, could it? (PAUSE) Yes? Well, I think
I'll just tape every lesson from now till the end of the semester.

I don't know. I I did that ya'll might end up being chemical
geniuses and I'm not sure we could stand 24,geniuses in chemis-
try in the same classroom. . .or even in the same town for that

matter.

After you have coded all 72 questions in Ibis transcript on a separate
sheet of paper, turn to page 8 of the KEY BOOKLET to check your coding.
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Written Program Exit Assessment: transcript two'

If yop are coding this transcript for fun, please begin below. If

you are coding it because you'did not code the first Exit Assessment
transcript at the 80% level, please read the following Comments.

An 800 level of accuracy in coding questions in written transcripta
is required as an exit competency for this component of the module.
Before coding this second transcript, you should be certain that'you
understood the categories you missed in coding the previous trans-
cript. This may require that you work through certain portions of
the Written program again. If you wish to do so, or feel that this
is necessary, the eleven basic categories and the appropriate
sections in the written program are listed below./

1 --p3
2A p 14
2B p 19

'3A p 30
3B p 43'

3C p 66
4A p 76
4B p 84
4c -- p 93
5A p 113
5B p 118

C After you have reviewed the question category classification system
to your satisfaction, please code the following transcript which was
taken from an advanced biology class. Students are in the 10th, 11th,
and 12th grades with the majority of. them being seniors. They have
all had a year of biolpgy and most of them have'had chemistry as well.

T: That's an interesting question Robert. Let's see if anyone can
answer it.
(a) Leslie what do you think?

Sl: Uh. . did't hear what he said.
T: (b) Robert?
S2: I said what's the .difference between instinctive behavior and

conscious. behavior?
Sl: Oh, well. .2,.An instinct is something that you do naturally.
T: (c) Is thinking natural?
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Sl: (LONG PAUSE) Yeah, I guess it is. What I meant was that an
instinct is something you can do without having to think about
it. . .Like when something comes at your eyes, you blink.
That's an instinct.

3: Naw, man, that's a reflex action.
T: (d) What's the difference between a reflex action and an

instinct, James?
63: A reflex.action is something that happens automatically. (LONG

PAUSE). Like if somebody pokes at your eye, your brain doesn't
have to think about it to make your eyes close. The nerves that
cause your eyes to close are attached more or less directly
to the nerve that dense when somehin' is fixity' to hit you in
the.eye and it closes automatically. (LONG PAUSE)

T: All right, that's a pretty good explanation of a reflex action
and how it works, but (3) how is that different from an in-
stinct?

S3: (LONG PAUSE) An instinct has to go thrOugh, your brain? (LONG

PAUSE)
S4: People don't have instincts!
S3; How do you know?
S4: People have reflex actions but they do everything else con-

sciously (LONG PAUSE)
T: You're saying that humans don't act instinctively at all. (f)

Is that right, Pam? 9 .

S4: Uh-huh.
T: Well, (g) what is an instinct? Tell us what you mean when you

say "instinct."
S4 :' An instinct is a long series of actions that an animal does in a

certain situation and every member of that species does exactly
the same series of actions in the same situation. (LONG PAUSE)

I can't think of an example right now.
S5: When a dog rolls'over at the end of a fight when he'd been

whipped, that's an instinct.
T: All right, Billy Hay, that'sa pretty good e;)glityu (h) Why do

you thidk that is an instinctive action?.
S5: Well, I got a bunch of dogs--in fact, my daddy raises dogs for

a livin'--and every time there' a fight between two dogs, the
one that gets whipped rolls over on his back when he's ready
to give up. Even the young dogs do it,.the ones who have ,never
been in a fight before. . ,And they all do it the same way too.
They; all look the same. And it's the same way for pointer as

it is for German Shepherds and Labs.
T: That'certainly fits Pam's definition of an instinot all right

(i) Sherman, did you raise your hand?

49,
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S6:. Yes'm (PAUSE) I just wanted to say that I don't think that's

an instinct. Those dogs know !they been whipped and they just
lettin' the other dog know it co that won't get hurt no more.
That ain't no instinct; that's just good sense.

65: How come they all roll over the same way every time, turkey?
S6: They seen other dogs do it that way 'fore they ever.got in a

fight themselves, chump!
Sherman, Billy Ray, don't call people names in my room. You

both know better than that. (PAUSE) (j) How could you tell

'whether that rolling over behavior was instinctive like Billy
Ray says or learned like Sherman says, Leo?

S7: That's easy. Just raise some puppies by themselves no they

. ain't never seen no other dog fight. Then let 'em get in a

fight with another dog. If all the dogs raised by themselves
turn over the same way that Billy Ray's dogs do, then it's
Lan instinct. If they don't, then Sherman's right and they
have to learn how to do it by watching other dogs.

T: (k) Do you think that's a fair way to test it, Billy Ray?
65: Uh-huh, that's O.K.
T: (1) Sherman?
86: Yeah, that's fair.
T: (m), How long would it take to do that, Bill Ray?

85: Bout a yearAwfore they'd get big enou to fight. (PAUSE)

But I'm gonna try it. I'll tell you n xt year.

T: That woulg.bake a real good science pro ect. Be sure to keep

careful notes on everything you do no you can write your

experimer4, up. (PAUSE) All right. Jet's get back to this
definition of instinct that Pam gave a minute ago. (n) Can

anybody think of an example of instinctive behavior? Mary?
S8:. I'm not sure about thin but wouldn't birds building nests be

an examlqle? (PAUSE) I mean, all sparrows build nests just
alike. rrAnd, all bluejays build nests just alike. But

sparrowl nests aren't like bluejay nests. (PAUSE) Like, uh,

well, each kind of bird builds its special kind of nest by
instinct.

S6: All sparow nests ain't exactly,alike either.
S5: Yeah but they'r a lot more like other sparrow nests than

they.are like 'b ejay nests.. You just too dumb to catch on.

T: BILLY RAY!! (1)' uld you like to spend the rest of the period

in the storeroo
S5: No Ma'am.
T: Then I don't want' hear you talking like that again.

S6: Yeah,chump!
T: That goes for you too Sherman (PAUSE) Shermadi did bring Up an

interesti3x point. Pam, you said that every animal in a
certain species would perform, exactly the same series of
actions under certain conditions and Billy Ray mentioned that
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all his fighting clogs rolled over in exactly the. game way

(p) Do,you wish to maintain your definition as is or would
you like to change it a little?

S4: Well, maybe I should have said a, whole lot alike instead of

exactly alike.
T: O.K. (q) Sherman, would you be willing to say bind nest

building is instinctive if we redefined instinctive as acting
a lot alike instead of exactly alike?

S6: Yeah, I guess so. .

S5': And Y never did say those dogs turned over exactly alike. Just

that they did it the same way.
T: All right. We seem to ha!Ve a definition everybody can agree on

and a couple of really fine examples for instincts so. . .(r)

Sherman? Did you want'to say something?

S6: How do you know birds don't learn how to build nests? I mead,

they're raised in neck just like they one they end up
building, ain't they? How do you know their mama don't teach

'em about nest building?
T: Another good question, Sherman. Socrates would have loved you.

(s) Mary would you answer that question? How could you deter-

mine whether or not nest building behavior in birds is instinc-

tive or learned?
S8: Could you take the eggs out of the nests before they hatched

and hatch them in one of those things they use to hatch

chickens? Then when they grow up, let 'em go and see what kind

of nest they build? (PAUSE) If they earned about nest building

from the mother, they wouldn't even ow how to. build a nest

would they?
T: O.K. (5) How does that sound to you Deedee? Would you do the

experiment like that or would you want to change something?

39: I don't like it. It would be too hard to follow the birds

around after you let 'em gb. how would you follow them around?

(pause) I mean;it's a really good experiment eRcept that it
would be too hard to follow the birds around once you let 'em

loose. If there was a way to do that, it would b6 a good

experiment.

T: '-All right. We've got to figure out some way toefollow the'birds

around so we can see what they do. (u) What are some other

problems with Mary's experimental'design, Randy?

S10: How are you going to keep the baby birds alive? I've tried

to raise baby biro before and all but one of them died. And

I've been real careful too. I4ve kept them warm and given them

mashed buas and worms with a medigne dropper and fed 'em orange
juice with vitamins and stuff in it.

)
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T: (v) What did you differently for' the Onothat lived?
010: Nothing that I know of, he was just tougher than the others.
T: (IA Then what would you recommend for the experiment since you

are our resident expert on baby bird raising.
010: You'd, better start with a lot of baby birds if you want Very

many to live to build nepto because moot of them are gonna die
while they're babies.

T: All right, according to Randy, we should hatch a large number of
eggs in order to get °N large enough number of birds to live to
the nest building stage. (x) Can you think Of another prob-
lem with the experimental debign, Oman?

011: If they learn nest building from their mama, it sec= like
they could also learn nest building from other birds too. If

you let them go wild they could contact other birds who had
learned to build nests and get what to do from them. Or they
could just observe the nests of other birds in the wild and
figure out how to build their own nests. (PAU0E) I mean you
can't be cure that they didn't learn their nest building
behavior if you just let them loose.

07: That's iasy to take care of. . just build 'cm a great big cage
with come small trees and stuff inoide,it. That ought to solve
Deedee's problem too because if they were in cages you wouldn't
have any trouble keeping up with them.

T: (y) How big would a cage like that have to be?
MA00 CONFUOION WITH NO ONE ANSWER UNDERSTANDABLE. THEY ALL ANSWER
SIMULTANEOUSLY
T: Randy, you seem to be the resident ornithologist (z) How big,

should it be for, say, English sparrows?

After coding this transcript, please turn to page ten of the KEY
BOOKLET to check _your answers.
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(a) No Code -- Thin question is followed immediately by another
question. The student chooses to answer the second question
and the first queotiOn is not a 1, so it ohou10i not be codes.

(b) 2A -- Recall of definition
(c) No Code -- Do not code questions that are asked by students,.

only those asked by tcachers.. -

(d) 2A -- This in a repeat bf question (b) and is coded similarly.
(e) 2A -- Answers to 2A questions are not really open for evalua-

tion oince the "yes" or "no" is clearly right or Wrong.
Therefore, aoking a student to agree or aioagree with the
answer to a 2A question is really asking that student to
answer the same question.

(f) No code ©- Gee explanation for question (a) above.
(g) Other --'The teacher is requesting hypothesis formation,

therefore thin question would be coded as a 4c. A clue that
they have not studied the answer to thin question in the long
client period. Usually if an answer has been previously
otuai4, ,at least one student will have either learned the

answer or will know where to look.the answer up in the,teit
or notes.

(h) Other -- Hypothesis formation'questiono are coded as 'IC.
(i) Other -- rr n rr ri rr 4c.

(j) No Code --,Only teacher questions should be coded when using
thin question category classification system.

(k) 1 -- Thin d command expressed in interrogative form.
(1) Other -- Zhe teacher's strategy in a bit unclear here but you

have a aosflme that he wan seeking an answer rather than
attempting to put the student on the spot. Had Eric
answered the question, his answer would have certainly
been accepted. Code this 4c.

(m) Other -- iince the teacher waited for an answer to the question,
thin should probably not be coded as a 1. The student is
being asked to actually evaluate his behavior so thto is \
coded 5A.

(n) Other -- Garen above, 5A.
-(ol Other -- Questions which elicit hypothesis formation are coded

hc

If you miscoded more than 3 questions, please check the explanations
Liven above with the questions as they occur in the transcript.
Then continue working through the progr#m by turning to page 20.

If you missed three or fewer question codes, turn to page 29 in the

written program.
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(a)` Other -- Assume that the teacher wkli accept whatever it is
that Irving knows; code this 4A -- a completely open question.

('b) Other -- The category system doesn't cover this type of ques-
'tion so it should be coded with a "o".

(c) 2A

(d) 2A .

(e) 2A-

(0 2A

(g) Other.-- since the teacher asked for."a measure" rather than

"THE measure," this is an open question and is coded 4A.

(h) No Code -- Only teacher questions are coded in this system.

(i) 2A

(j) 2A 7- Although this is an agree/disagree questions, it refers

to the answer for a memory-recall question and is coded A.

(k) Other -- a completely open question with many acceptable

.answers: 4A.

(1) Other -- an open question: 4A

(m) 2A -- This could also be .a 3A question in context since the

student could be using a given or learned sequence of

reasoning to produce the correct answer. However, in the'

context of this looson and especially with the context of

this Student's previously facile answers, the question is

probably memory-recall.

(n) 3A -- Student is being asked to produce a right answer using a
learned sequence of reasoning.

(o) 1
(p) 1
(0 3A -- producing right answer with,learned or given reasoning

sequence.
(r) 2A
(s) 3A
(t) 1 -- teacher answered her own question, so this is rhetorical

(u) 3A

If you have recoded this transcript. as per directions on page 83,

turn to p. 82 in you missed any of the 4A questions. If you properly

coded the 4A questions, turn to pl 84 in'the.written program,

If you have coded this transcript for the first time as per direc-
tions on p. 42 of the written program, count'your misses, If you

miscoded more than 4 questions, review the category definitions for
the type of question you missed (1, 2A, 2B; 3A, and, eother) and then

compare the explanations given above with the transcript which begins

on p. 40 of the written program.

If you miscoded 4 or fewer questions, turn immediately to p. 43 of

the written' program.
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(a) 3D "Asking fdr an inference from data

(b) 3B ©. " 11 11

219

(e) No Code/ categorize- teacher questions-

(d) Other -- Questions requesting experimental design are coded as
4B.

(Q0 Other -- Since either of the variables would be acceptable, this
is an open question: 4A.

(f) 1 -- A context clue that this is a procedural question is the
teacher's asking the entire class rather than a specific
person.

(g) 3A -- the student's answer is sufficient context to, indicate
that they have learned a set procedure for answering this

question.

(h) 3A -- same as above.
(i) 3A -- In context, this is a 3A but you don't hear the student

answer providing the context club until much later. If you

coded this as "other" (4A - completely open question), don't
count this as a miss.

(j) 3A -- There is only one right anowv- to the answer being
evaluated, so the agree and disagree option are not equally

acceptable. This is just asking the same question again in
different form.

(k) 3B -- Student asked to provide reasons for giving a previous

answer.
(1) 3B -- Asking for an inference from data.

(m) 3B -- "

(n) Other -- Questions eliciting hypothesis formation.are coded 40..

(1) Other -- Questions eliciting experimental design are coded 41B.
--

If you missed 4 or more questions, please review the categories with
which you had trouble.by rereading the short discussion in the
introduction booklet. If necessary, review the appropriate section
of the written program (1--p. 3; 2A - p. 14; 2B - p. 19; 3A - p. 30;

3B - p.43). After reviewing the categories you missed, close the
key booklet and recode the transcript beginning on p. 62:of the

writ en program.

If you missed 3 or fewer questions, please turn to page sixty-five
in the written program.
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(a) 1 -- managerial; teacher in wising for a vdlunteer

(b) 2A -- mer26ry-recall (that they have otudied thin in obvious
from their anoWero)

(c) Other -- Open queotion with many acceptable anower; 4A
(d) PA -- 'a recognition queotion

(e) 2A
(f) 1

(g) 2A -- another recognition queotion: oee'it and name it

(h) 2A

(i) 2B -- simple oboervation
(J) 313 otudent aoked to cite reaoonindbehind previous anolTer.
(h) 2A k

(1) 3B -- prediction from oufficient experiential bane (apoume th.ft

ninth gradero have seen balloons blown up, even if not in

ocience'claoc)
(m) 1 -- The teacher in expecting agreement. Thin becomes quite clear

when-one of the otudento dioagrees.
(n) 3B -- Student aoked to cite reasons for a previous ackpertion

(o) 3B Asking for a prediction with oufficient data.

(p) 2B/-- Although this may Pound an if the teacher io requesting
a hypothetic, the otuden0o anower and the next queotion
and anowerprovide oufficient context for coding thin an 211.

(q) 2B -- Simple oboervation, junt like the previous queotion, though
it ooundo oomewhat an if the teacher in requesting hypothesis
formation.

(r) 1 -- The teacher expects agreement. Thin could have been coded
an'a 3B queotion had the teacher worded the queotion a bit

differently. It wan not coded an a 3B irk this cane because

the teacher told the otudent what he'wao predicting.
(o) Other -- While one in safe in aosuming that ninth grader° have

observed balloono being blown up, one in probably not cafe
in assuming2._that they have seen thin done at varying tempera-
tures or that they have seen the temperature of a balloon
varied. Since it in fairly'obvieus from context that they
have not diocunned the phenomenon in clasp and it is aloe
obvious that the teacher in acceptinig several differing pre-
dictions, thin question would be coded an a 423 --a divergent-
production queotion which requests a logical prediction from
an insufficient data bane.

(t) 4B --name as above.
(u) 4B -- Even though only the otudent 'n name is used, it is

obvious that the name question in being asked when one hears
the anower. Had the student not renponded to the question

but ill some unrelated manner, one could be justified in
coding this as a 1.
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(v), 2D -- lielqueot for an observation

(w) 3C--- Ono of the trademarks of 3C queotiono io that they are ,

very difficult to phrase properly and a teacher often must
try several, times at phrasing the queotion before be or ohe
io certain that the student underotando exactly what it io
that io being asked. What ohe wants him to do is mentally
check out the comparison phenomenon he cited (i.e., the
bicycle pump's heating up) and to figure out (1) why it did
not apply as he thought it would; and (2) how he could explain
what are, to him, discrepant events. Again, in context, it
io obvious that the teacher io now peeking a "right" answer
which io why this question io coded as 3C instead of 4C.

If you miooed i or more queotionyodingo, please keep the key booklet
open and turn to page 72 of the written program. Compare your coding
atid the explanation in the hey to the transcript. If you are otill
unsure of the coding of a specific question, reread the dioeupoion
of the two categories in the introduction booklet and rework the
appropriate sections in the written program (1 p. 3; PA - p. 14;
2B - p. 19; 3A - p. 30; 3B - p. W3; 3C - p.66). After doing thin
to your aatiafaetion, clone the key booklet and reeode the tran-
script beginning on page 72 in the written program.

If you have missed four or fewer, congratulations on your burgeoning
expertise. Pleaop turn to page seventy -six of the written program.

(..
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a (1) 3B -- asking student to cite reasons
(2) 1 . -..

.(3) 1 (If you have 4B here, or °other", you may have coded an
un-numbpred- question)

. (4) Other -- This requests a prediction from inadequate data; 4B
0) 4B same as above.
(6) 2A

(7) 1
(8) 1

(9) 4B -- same as above (4 and 5). This could have also been a 1
had Ronniei' 's answer indicated that the question were mana-
gerial in context.

You should have missed 2 or fewer. If you correctly. coded the un-

numbered question as a 4B, give yourself a brownie point. If you

coded question (9) as a 1 rather than-a 4B, do not count a miss
since it is really context dependent and you did not have the con-
text (If you coded it as anything except' a 1 or 4B, count it as a

miss).' If, after considering these exceptions, you still missed 3
or more, review the question categories you missed by reading the
introduction booklet'and reviewing the written program (1 - p. 3;
2A -p.14; 2B - p 19; 3A - i. 30; 3B'- p. 43; 3C - p. 66; 4A - p76;
4B - p. 84; 4C - p. 93). After you are satisfied that you understand
your missed codes, please turn to page 113 in the written program.

If you missed two or ,fewer questions, please turn to page 113 in the

Al

written program.

O
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(a) 5A

(b)
( c )

5A,.,_,
\ , 1 '

..il.,_:)

(d) 3B -- asking for reasoning to support the previoUs answer -..

(e) 3B -- same as above
f 4

(f) 5A

'(g) 1 -- This is definitely a procedural question. 41-lad Carl answered
"No," the teacher would probably have handled this quite
differently. . ..

.

(h) 5A

If you missed 2 or more questions, Please review the categories you
missed. This means reviewing the false .positives as well as the
negatives (e.g., if you coded a 5A question as 40, you should review
both 5A.and 4c questions). If necessary, work through the appropridte
seQtions of the written program. The pages, for each category are
listed below:

1 - p. 3
2A,- p. 14
2B - p. 19
3A - p. 30
3B - p, 43
3C - p. 66
4A - p. 76
4B - p. 84
4c - p. 93
5A - p. 113
5B - p. °118

a

C.

If you missed only one,qdestion, re-read the question in,context and
compare it t9 the coding given above. After you have justified the
above coding to yourself satisfactorily, turn to page 118 of the
written program.

If you didn't miss any coded at all, please turn directly to p. 118
of the written program. The end is in sight.



(1) 2B -- simple observation
(2) 2B

(3) 2B
(4) No code -- code only teacher questions

(5) 1

(6) 1

(7) No code -- teacher questions only with this question classifi-.
cation system.

(8) 2B -- Asking student to "translate" what was said into other
w9rds

(9).. 4B -- experimental design question a

(10) 1 1

(11) 43 L- experimental design question
(12) 3B --asking for reasons to support assertion
(13) .3C -- asking'student to analyze a hypothesis and to find an

observation that supports it.
(14) 3C -- repeat of above question
(15) 1 -- teacher asked student to confirm knowledge of a defini-

tion, not to cite the definition itself. Had the teacher
requested the'student to give the definition, this would be
2A,

(16) 3C same as questions (13 and 14)
(17) 5A

(18) 4B -- experimental design
(19) 4B

(20) 3B*-- asking for reasoning to support an answer
(21)' -4A open question with many possible answers
(22) 4A

(23) 2A student is expecfed to remember a fellow student's
response

(24) 4A

(25) 4A

(26) 4B -- experimental design
(27) 1
(28) 1

(29) 0 -- this might legitimately be coded as 4B except the student's
answer never makes clear exactly what was being asked. Had

the student responded with a suggestion for the next step in
the procedure, this would have'been a 4B. Poor erasing makes
interpretation of the question impossible, given no clear
context clue such as a student answer.

(30) 0 -- This question does not fit very comfortably into any of the
categories. It might be coded 1 with clearer context defini-
tion. .

(31) 1
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(32) 2B

(33) 3B
(34) o -- Again this doesn't fit easily into any category and.one

might be tempted to code it as al.

(35) 3C -- same reasoning as for (13 and 14)
(36) 3C

(37) 3B asking for reasons
(38) 4c asking for hypothesis formation
(39) 1

(4o) 413 experimental design
(41) 413

(42) 413 -

(43)

(44)

(45) 24
(46). 2B
(47) 2B student asked to translate "it" into language understood

by other
(48) 1

(49) 2fie

(50) 2A

(51) 4A

(52) 4A
(53) 4A

°(54) 5A

(55) 4c -4 hypothesis formation
(56) 5A

.444,

(57) 3B
(58) o

(59) 3C same as 13, 14, 351 36

(60) , 3C

(61) 3C

(62) 3B
(63) 1

'(64) no code student questions are not coded

(65) 4c -- The student answers the latter of two questions so only
the latter question is coded.

(66) 4c -- hypothesis formation
(67) 1 -- In the context of L ar's following question, it's clear

that the second question "Lamar?" is procedural. Lamar had
his hand up and is asking for permission to speak which is
given.

(68) 413 -- experimental design
(69) 1

(70) 2B
(71) 3B

(72) 1 -- This is rhetorical. The teacher answers it himself.
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If you miscoded 15 or more questions, please reread the transcript
checking it against the key to clear up any misunderstandings. If

necessary, review any categories of which you are still unsure. ,Then
close the key booklet and re-code the transcript you just finished.
When you have coded this transcript with fewer than 15 misses not
using the key, turn to the second transcript in the "written program
exit assessment" and follow the directions.

If you missed fewer than 15 questions, proceed immediately td the
audictaped component of the module. Be sure to read the directions-
for coding audiotapes before beginning the audiotape component.

141
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(a) o -- this question cannot be coded withoUt prior context cues
(b)' o

(c) 5A 1.

(d) 2A -- second yedr biology students would be expected t® have
learned definitions fir instinct and reflex action

4e) 2A yx

(f) 1

(g) 2A

(h) 3B
(1) 1

(j) 4B -- experimental design
k) 5A .

Ilk

1) 5A

m) 3B -- Billy Ray is being asked to infpr from his previous peri-
,

4
once witirdogs; ,

(n) 4A -- an open question with many correct answers.
(o) 1

(p) 1 -- considering the point just made, the answer to this is
Wiled.

° (q) 1 -- managerial; if Sherman says "no" a different kind of
question will follow. Again the desired answer is implied
by the teachers

(r)' 1
(s) 4B -- experimental design' c,,,.

(t) This is really two questions and the student answers them both,
which makes it really difficult for coding. The first question
is

t

oded as 5A and the second is coded as 4B.
Cu) ht -- analysis question with several possible answers.
(v) 2A -- memory-recall A

(0 413 ''... experimental design 1,

(x) 4c --o.balisis question withAeveral possible answers
(y) 413 -- experiTental design
(z) 4B

If you missed more than five of the questions above, you may not have
followed directions in the written program as carefully as you could
have. If you havelpeen turning pages before writing down you cate-
,gorization of example questions and transcripts and/or if you have
advanced to new sections before reaching the recommended criterion
levels for previous sections, you should repeat the written program
and follow the directions very carefully.
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If you have faithfully followed the directions and have still not
achieved the 30Z accuracy level for coding writtentranocripto,
there is a communication problem: Try to determine which category.-
or categories we disagree on and determine what key wordo seem to be

problems. It's quite possible that you disagree with the nature of
the category syotem and are oubconociously using what you think it
should be rather than what it is. If this is the case, try to use
the category definitions even if you don't agree with them. If you

wish to spend time writing suggestions, comments, recommended revi-
oions and so .forth, we would greatly appreciate your giving these to
us so they could be used to restructure the module. It's also

possible,that certain key wordo have different connotations for you.
If thiO is the case, try substituting synonyms which make sense to
you in the context of the given example.° and caded transcript. After

doing this, recode the two transcripts in the written program exit

aoseooment.

If you have missed five or fewer, you are ready to proceed to the
audiotaped component of the module. Be sure to read the directions

before beginning this component.
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x 000-010
2B 010-020 (observation question)
2B 020-030 (

11

x G30-040
3B 040-050 Asking for reasons
-TT 050-100 experimental design
3B 100-110 asking fOr reasons-what do you expect to find out?
x 110-120 Why did you choose that design?
x 120-130
4B 130-140 prediction from an inadequate data base
5A 140-150 simple agree/disagree evaluation of previous prediction
x 150-200

Did you miss more than two questions? If you did, don't feel bad- -

coding audiotapes is infinitely more difficult than coding tran-
scripts. Rewind the tape and try again after closing the key booklet.
Be sure to concentrate on the dialogue, excluding all extramilmous
factors from your attention.

If you missed two or fewer, you are now an Ocpert coder. A TO%

accuracy level is a very high level of skill for coding audiotaped
episodes. Please start the tape andproceedwith the audiotaped
component of the module.
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4A 000-010 open question with many possible answers

1 010-020 prOcedural "Who uses volume?"

1,0 020-030 First question is procedural. Second unintelligible

2A 030-040 memory-recall
411 040-050 another completely open question
x 050-100
x 100-110
o 110-120 unintelligible

2B 2A 120-130 First is translation type ("What do you mean by. . .?)

x 130-140 and the second is memory-recall)

x 140-150'i
x 150-200

A comment not directly related to the subject of classifying questions

in science classes: The studentb interrupt the teacher while he is

alking -- but he does the same thing to them. Do you hear your stu-

d nts interrupting you? If so, listen to your tapes to see if you -

interrupt them too. Except for this, the lesson is a good example
of teaching in which the teacher relates the subjept matter to'the

every-day out-of-school lif6 of his students.

If you managed to hear all the inaudible unintelliglble questions,
there are 10 possible questions with correct coding on at least

seven of them the criterion level. If you did not hear some of the

"o" questions, calculate the number of questions you coded x 0.77

gives the number of questions you should have coded correctly). If

you coded the episode at below the 70% level of accuracy, please

rewind the tape and attempt to resolve any coding discrepancies by

lidtening to the episode with key in hand. Then code the neNt, and

final, episode.

If you successfully coded this episode at or above the 70% level of

accuracy start the tape and code the next, and final, episode.
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2B," 000-010 1 300-310

2B 010-020 x 310-320
x 020-030 x 320-330
2B 030-040 4c 330-340

040-050 x 340-350
1,2B 050-100 x 350-400
x 100-110 x4 4o0-410

x 110-120 x 410-420

1 3B 120-130 14c 420-430
2B 2B "130-140 5A 430-440
4c 14o-15o x 44o-450

150-200 1 450-500
x 200-210 1 500-510
x 210-220 l' 510-520

x 220 -230

1 230-240
40 240-250
1 4c 250-300

When he teacher recorded this lesson, she left both the air condi-
tione and the aquarium pump on, which explains the roar in be back-
ground. You can hear her fairly well despite this interference
because the microphone is set up very close to her.

A very nice strategy which you may not have noticed (and which is not
directly connected to the subject of this module!) is the teacher's
interaction with Gina. Gina was asked to propose a hypothesis and had
some trouble in doing so. A couple of minutes later, when another
student gave a good answer, the teacher drew Gina back into the
answering process with two procedural- questions by asking her to share
an evaluation of the ancwr with the teacher ("Gina, does that make
sense to you?" and "It's a good idea, isn't it?")

SIX is the magic number'this time. If you missed more than six you
should probably review the introduction booklet sections on 2B and 4c
questions before you rewind the tape,, close the key booklet and recode

this episode.

If you missed six or fewer, you are still coding at the 70% level or
better--quite a feat. Please start the tape and code the next
episode with equal facility.
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1 000 -010 The teacher implies an answer of "yea" to this question.
4A 010-020 An open question as evidenced by student answer
x 020-030
x 030-040
x 040-050

2A 2A 050-100 Use of words like "potential" and "kinetic" indicate
2B 100-110 Translation prior study.

2A 40-120
x 120-130
x. 130-140

2A 140-150
x 150-200
x 200-210

2B 210-220 Another translation que4ion (What do you mean by

x 220-230. that?--i.e. please rephrase that in other words

x 230-240 so we can understand)
240-250

Quality recordings just can't be made in some classrooms because.of
the acoustical design and this is one such classroom. You can, how-

ever, understand what he says if you pay careful attention.

Only eight questions were asked during this short episode and you
should have coded at least six of them correctly to maintain a TO%

accuracy level. As mentioned above, context clues indicate that the
kids have studied energy and heat prior to this lesson, making many .

of the questions memory-recall and translation type questions (2A

and 2B). Please start the tape and code the next short episode.
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000-010

020-030
jA 030 -040

_3A 040 -0y0

1 050-100
313 100-110
x 110-120

120-130
130-140

1 140-150

5A 150-200
5131,1200-210
54210-220
5A, o 220-230

SA 230 -240

1 240-250
. 250-300

x
1

x 300-310
x 310-320

320-330
1 330-340

340-.350

350-400
x 400-410{} 410-420
x 420_430

5A_, 3B. 430-440
440-450

x 450-500

x 500-510
x 510-520

520-530

4B 540-550
413 550-600.

X

Another valuable lesson about coding audiotaped lesoonc.io that it
helps to have a hj.gh quality recording. Unfortunately, the quality
of this recording is typical of the recordings many teachers make for
a variety of reasons, not all of which are u er the control of the

teacher.

Like many-teachers, the teacher you just heard paces his lesson a
bit too fast and interrupts his students while they are talking.
These are the minor flaws in what seems to be an otherwise excellent

teach.

If you miscoded MORE THAN 7 questions, you did not code this episode
'at the TO% criterion level. If so and your missed coding was due to
problems with hearing what was being said, rewind the tape and recode
the epidooe now that you are more familiar with the lesson. If you

heard the questions but are unsure of some category assignments in the
key, rewind the tape, study the introduction booklet for those cate-

gories you missed, and, listen to the episode with key in hand to

resolve the discrepancy.

If you missed 7 or fewer questions, reaa the note below and then
start the tape to code the next episode.

NOTE: Inadvertently, the page of the key booklet corresponding to
the next. episode was omitted from the audiotaped commentary which

a mpaniea each episode. The proper key booklet page for the next

e de is 19. Do not turn to that page until AFTER you have coded

the next episode.
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AP'

a

a

29h

x 000.010
010-020

4A 020-030
PA' iop-oho

013-050
PA o50-loo

aft PA 100-110
1, PA 110-120
2B 120-130
PA 1 130-140
LALiJL 140-150
2B 150-200 t-J

aA: 1- 200-210
x 210-220

220-230
230-240 (Eventhough it later become° obvious in context that
2h0 -250 he want to elicit a specific anower, i.e., "evaporation"

11 2,50 -300 and "condenoation," thio first question in the 'aeries
300-310 ohould be coded 4A once it is initially open. See

coding rate lf. in the introduction booklet)

Thin,io a good review cession. Many of the questions are memory-recall
with a few tranolation type queotionc.and a few open question° thrown
in to improve communication and build interest. This teacher also
uses rhetorical queotiono quite a bit. The pacing io rapid but
probably not too rapid for the participating ttudento since it is
fairly obviouo that they are keeping up with him. Many different

otudento are afforded opportunities to answer questions. (-)

If you miosekmorp than SEVEN questiono, you ohould review the coding
ruleo in the introduction booklet. This episode moved rather rapidly
but the questions were straightforward and the recording quality was
good co any problems you may have had in coding ohould.have'stemmed
from not remembering the ruleo at the end of the introduction booklet.
After reviewing, the decision ruleo and any categories about which you
otill have doubto, rewind the tape and recode this episode.

If you micoed 7 or fewer questions, you are coding at or above the

70VJ accuracy level. This is quite good. Keep up the,good work
when you otart the tape and code the next episode.

1

4.

1
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PA 000-010 x 50-510
PA 010-020 PA, PA 510-520
1/ 020-030 (he only calla x 6520,530

2A " 010-040 a kids name - x 530-544o

x . 040-050 "Tommy?" but thin 4A 5ho-550
x 050-100 in a repeat.) X 550-600

4A 100-110. 600-610
110-120 1 610-62o

120-130 313 62o-63o
130-140
-140-150

x 6'..ro-6ho.5A

6ho-65o

1 113 150-200 hA 650 -700

1 .700-710

313 210-220 31i 210-720
x. 220-230 4 720-730
x 210-240 1. 730-740

2,40-250 740-750

250-300 PA 750-800

300.2310 x 800-810

1. 310-120 hA 81o4po
120-310 x 820-830

830-8ho

313 .340-150 8ho-850

x 150-400 x 850-900

4A 400-410 -00-910

1 410-420 x 910-o2o

PA
a420-410 rx '.920-930

313 430-44o '- )30-914o

x hho-h5o 9140-950

1. 450-5oo 950-l000

The kids are pretty noisy but the teacher seems to accept the noise

with no problem. Sometimes the noise level during .a lesson can get
fairly. high if teachers elicit answers to a aeries of open questions,
especially if they aren't accustomed to open questions in their
everyday school situation (and remember that their everyday ochool
situation include:; more than just your science clano).

There are 41. questions asked by the teacher in the episode you junt

analyzed. If you correctly tegorized at least 29 of these ques-

.tiops, you have coded the e ode at the 70% or better level or

accuracy. If you have code the final episode at the 70% or better_,
level of accuracy, you are now ready to analyze your own teacher.Lo
determine what kinds of questions you ask.

PLEASE TURN TO THE NEXT PAGE
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Remember that the ideal model of teaching with questions that is
stressed in this module is the use of many'different types of
questions. Because certain types of questions lend themselves-to
certain ob39t,ives and certain types of activities, you will not be
fair to yourself if you examine only one example of your teaching.
To.obtain an'accurate estimate of the types of- questions you
you should listen to several short saMples of your teaching on dif7
ferent days--perhaps 5 minutes early in a lessdn and 5 minutes a
bit later ,in the same lesson, repeating the procedure for,two or
three lessons until you have analyzed 20-30einutds of your teaching.
Since all eleven types of questions can relate to legitimate objec-
tives of science teaching, you should'find yourself using many of

-these eleven Opies of questions. If you find yourselfpconsistently
using only a few types of questions in different lessons, perhaps' .

you shotkid plan to use types of questfbns you do not normally ask,
including themoin'future lessons for'which questionirig is an
appropriate strategy.

0

1 51

f
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4A 2A '000-010
2A 010-020

4A 020-030
x . 03Q7040
x 040=050
x. 050-100
x '100-110
x 1;0-120

x 1N)-130

4A 130-140
2B 2B 4B140-150
4B 150-200
4B 200-210
4B 210-220

1 , 220-230
1 230-240
x 240-250
1 250300
x 300-310
x 310-320

4B 320-330

297

This series of questions regarding the depth of the
picture of the coke bottle are classified 4B beceUse
the students are being allowed to generate their own
definitions of what, constitutes depth. Both yes and
no answers are being accepted by the teacher but the
students are not replly evaluating anything which
eliminates 5A as a possible categiory classification..

'Because it is possible to miscode the "Does this bottle have depth?"
questions and miss five que$tions immediately; that series of ques-
tions should be counted as one question for the purpoge of scoring
your, coding accuracy. You should, howevelo, have coded those questions
with.the same designation whether or not you coded them correctly ae
4B questions; if you did not, you should try to be more consistent
in your coding.

Counting the.. five "depth questions" as one question, there are 10
questions and you should have coded 7 of them correctly to maintain-
a 70% accuracy level. If you missed more than three questions, or if
you were not consistent in coding the "depth"-questions, please
resolve the errors by ret4x4Apg to the introduction booklet if
necessary. Then close the key booklet, rewind the tape and recode
thiS episode.)

.

If you missed three or fewer and especially if you colged the 4B series
accurately, congratulations. PleaSe start the tape and listen to the
remainder of side A.
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DIRECTIONS FOR CODING AUDIOTAPED, VIDEOTAPED AND/OR LIVE CLASSROOM
EPISODES FOR.THE TYPES OF QUESTIONS SCIENCE TEACHERS ASK.

In order to get some idea of pacing when coding classroom questions,
use a stopwatch or a,watch or clock with a sweep second hand and code

questions in ten second intervals, using code sheets similar to the
attached code sheets.

(1) If.a question is asked during the ten-second interval, write the
appropriate code on that interval line. For example,

2B 340-350 6

(2) If no question is asked during a particular ten second interval,
make a check mark or an x on the interval line corresponding to that

interval. For example;

350-400 4 730-740

(3) If more than 'one question is asked during a certain ten second
interval, code all questions asked, separating each code with a-comma.
For example,

0 00- 010

(4) If a teacher asks the same question several times in succession
such as is common in using the eliciting strategy, use the full code
designation for the first time the question'is asked and use ditto
Marks for each succeeding time that question is asked until a different
question intervenes. For example,

4A

4A

320-330

330='340
t 340-350

t , 350-400
x '400-410

The teacher began this Sequence by asking an open question, then
asked a different open question which was used three more times
(Once it was used'twice within a ten-second interval.)

The pacing can be a very important context clue for applying the
decision rules found at the back of the introduction booklet. For

example, teacher often ask 2A and 2B questions at a little faster
question-answer pace than they ask the category 3, 4, and 5 questions.
For the purposes of analyzing the tapes of your own teaching or the

1,53
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teaching of a colleague, the pacing is important for spotting patterns
such as not allowingsufficient time to think Up answers to 3B, 3C, 4B,
4C, and 5B questions.

On the back of this sheet is an example of a time-coded post-lab lessonr-
with margin compents to explain whEtt was actually being asked. In-

coding lessondYyou would not normally include extensive notes, although
spacehas been provided on the code sheets for short notes.

V
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2111

A
000-010 teacher is reviewing whatas.done during the experiment

the day before
Y- 010-020

ZE '020-030 Asking for experimental data. This question.ib used

te? several times.to elicit answers from different students
030-040

040-o5o

050-100

100-110

32 110-120 Inference type of question. What would happen under simi-
lar circumstances?

v:7
120-130

A.B 130-140 Request for clarification. Would you please rephrase
your answer?

140-150 Why do you think that would h4pen? What are your rea-
sons for making this prediction?

150-200 Rephrases the question so that the desired respondent
understands what is being asked.

10/.' 200-210

3 B210-220 Asks a different student fd another inference from data

220-230

1)5 230-240 Asks for another prediction not directly derivable from
data

240-250

54'250-300 Do ydulgree with that prediction? type of question direc-
ted to three different students. On receiving a "NO"

4.0 300-310 response from the third student, teacher asks a 3B
question--Why don't you think that will happen?

310 -320

30-330

"14'3 330-340 Experimental design question - -How could we tell the
difference between these two predictions?.9a 3407.350 Another experimental design question--tightenin
details

350- 400

5 400-410 More design question related to distinguishing which of
the two predictions is correct58 410-4T A student is asked to evaluate the design, given certain
viteria.

1°.- 4201430
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AUDIOTAPE,COMPONENT

SIDE A

The tape begins with Donald Bird's "Ethiopian Knights,"

a composition which begins with a fairly simple drum part, adds

several rhythm instruments one at a time until a quite complex

rhythmic pattern is constructed from a number of much simpler

parts. This occurs during a period of 3 minutes, 16 seconds

at which time the music is faded'tb a low volume level, and the

commentator begins:

K, By the time you hear this commentary, the music to which
you have been listening has, become quite complex. Many simpler

parts have been interwoven to mduce a composition that
is certainly more than the sum of its individual parts. If
you were asked to described what was happening in the music

to produce the effect, you would havg to perform a careful
analysis of it, focusing on the individual elements and
patterIts until you could adequately describe those elements
and imtterns.
But even if you focused on each part so)ehat you could

describe each in turn, you would have to Aswer NO to the
question -- IS IT THIS PART THAT MAKES THE MUSIC WHAT IT
IS? This is because, regardless of which part is considered,
the overall effect of the music is due to each individual
part and to the way in which the parts are blended.

If someone asked you -- COULD I REPRODUCE THE COMPOSITION
BY REPRODUCING TIRBASIG PARTS? you would again have to

answer NO because each part of this composition is a pattern

around which ueach instrumentalist improvises in relation
to the improvisation of the other musicians. A group of
musicians who had analyzed this music and discovered its
basic patterns could produce a composition that was recog-
nizable as the composition you are hearing but it would
not be exactly thesame piece of music because the individual

personalities, creative abilities and musicianship of the
individual improvisers would be reflected in their use of the
basic elements and patterns which comprise thkg composition.

By now you are asking -- WHAT DOES A DISCUSSION OF MUSIC
HAVE TO DO WITH TEACHING? Well, teaching and jazz are very

-302--
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_similar in many ways. Both are supreme art forms at their
highest quality and both can be learned at same level by
almost anhone who is willing to spend endugh tima working
at it. This jazz composition and a lesson conducted by-a
good teacher are both complex wholes made up of several
smaller patterns and elements. The musicians or the teacher
improvise on the basic patterns and elements to produce a
well-integrated complex whole which can be attended to by a
person for enjoyment or for learning. Those ,attending need
not be intellectually aware of the elements and patterns
which comprise the whole. The elements and patterns of either
a teaching comp oition or a musical composition can be
intellclutually nderotood, analyzed and described if one
is willing to f us on one element or pattern at a time
toPthe exclusion of others which are equally important.
This kind of foouding is important for the description of
both jazz and teaching.
A common teaching/learning technique for musicians becoming

jazz artists is to focus on the elements and patterns of
performances v their peers and by acknowledged masters and

IiI
it is here that

N
he analogy breaks down because this kind of

activity is not common in teacher education. The audiotaped
component of this module is designed to help you learn to
analyze teaching, for one important pattern -- using diffe-
rent kinds of questions. When yOU have finished this module
you should be able to analyze your teaching and the teaching
of your colleagues to determine how patterns of questioning
fit into improvised teaching compositions.

The commentary required 2 minutes, 58 seconds and following

it, the music is faded back up for 20 seconds. Then the first

audiotaped protocols occur, sans background music.

TEACHER: Can you see how a graph might . . . might help you to .

. to uh . . to, to see which would be more accurate and,
and see how many people came out closer , . , than, rather

than (unintelligible)? [12 seconds]

1 second silence

TEACHER: Glen, do you know
STUDENT: Yessir, I do,
TEACHER: I was asking Glen.

you tell us please?

what a variable is?

Thank you, though, Everett. Would
[9 seconds]
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1 second silence

TEACHER: (Unintelligible) OK, oss then if that's all they found,
they/really don't know any more than you do, do they?

CHORUS: Right! No! etc. etc. [9 seconds]

At this point, the background music is faded in and the

commentator continues:

All the questions you just heard would be placed in the
same Category of the system you learned when you worked
through the written programmed instruction. (PAUSE) What
category would these questions be assigned to? 'MUSE)
Stop the tape and write your coding down.
[14 seconds]

Background music is faded up for 28 seconds, then faded back down

as the commentator says:

These questions would be coded as category one. If you did
not code them as belonging to the first category, please
rewind the tape and listen to them again.
[9 seconds]

Background music is faded up for 20 seconds.

if

Throughout the audiotaped portion of the module you will
be coding individual questions in classroom sequences of
varying lengths, all of which have been derived from audio-
tapes made in real classrooms. Since you would normally
use written materials to aid you in any analysis of class-
room situations, you should feel free to use the written
synopses of the category system included with the module.
Also feel free to use the blank coding sheets provided
in the module.
28 seconds]

3 second pause
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Having followed the instructions you read prior to
beginning this audiotape, you have already gotten a clock
or a watch with a sweep second hand or a stop watch. If
you do not already have such materials available, please
stop the tape and get them now if you wish to use them.,
[18 seconds]

Background music is faded up for 10 seconds.

Now that you have the appropriate Materials, please
code the following seventh grade general science lesson.

2 second pause

TEACHER: Dip the end of that toothpick in that soap. Just the very
end, OK? (PAUSE) Now put it right in the middle.

CHORUS: (UNINTELLIGIBLE)
STUDENT: Smell of it.
STUDENT: Lemme see that toothpick, Tracy.
CHORUS: (UNINTELLIGIBLE)
TEACHER: What happened Scott?
SCOTT: (UNINTELLIGIBLE) . . . the waves.'

TEACHER: What do you say Ricky?
RICKY: I'd say it spreaded apart.
CHORUS:(UNINTELLIGIBLE).
STUDENT: Hey man, you cheated a little bit.
STUDENT: It's the soap . . . Gravity or something.

SCOTT: It's the salt.
TEACHER: It'd the salt? Why do you think' it's the salt somebody?

Anybody?
RICKY: Scott said it. Let him answer it.
STUDENT: (UNINTELLIGIBLE) ! . . got lucky. It has to be something.

SCOTT: Salt with soap combines with the fat and it separates.
TEACHER: That's a good idea. Do-you have any way-that we could

test that?
SCOTT: Yeah.
TEACHER: How?
CHORUS: (UNINTELLIGIBLE)
STUDENT: . . . put salt on the dry deal and pour some of that in it.
TEACHER: What's that gonna show?
STUDENT: Nothing. It's just gonna get some soggy salt.
STUDENT: If we could get . . . >-
STUDENT: If you wanna know if its just the salt that's doing it . . ,

(UNINTELLIGIBLE) . . . just try to put salt in by intself . . .

RICKY: Let's get a new bottle and see.what it'll do if we just stick
the tooth pick in without anything on it . . .

CHORUS:No. . . . No salt juSt pepper . . . (etc., etc.)
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STUDENT:. . . Somebody put their finger in there it separated . .

STUDENT: . . .didn't make any difference.
TEACHER: Ricky says the salt didn't make any difference. Do any

of the rest of you agree with that?
CIPUDENT: Yeah! It must be-the pepper that doe; it, not ihe salt.
STUDENT: (UNINTELLIGIBLE) . . add some salt.
[2 minutes]

Background fades back up for 12 seconds, then down to:

Now that you have finished coding this short episode
turn to page eleven of the key booklet. Stop 'the tape now
and check your analysis

Background comes back up and continues uninterrupted for 12 seconds.

Coding questions as they roll by you in an ongoing
classroom situation is a much more difficult task than coding
the transcripts. You must focus strictly on the questions,
forcing yourself to ignore all the other interesting
things that are going on around you. Now that you know how
intensely you must concentrate, try to codethe next
lesson for a 70% success level.

Background music continues unabated for 5 seconds.

TEACHER: OK, What are some of the methods that work for birth
control Kevin?

KEVIN: Uh . . . Unman . . . Prophylactics?

TEACHER: Prophylactics. OK . . . Let's see, in what way do you
think that would differ from the first two,we have here?
(LONG PAUSE) Cecille, what do you think?

Cecille Uh . . (LONG PAUSE)
TEACHER: Do you think it would be anything like this one? (LONG PAUSE)

Which one do you think it would be closest to? (LONG PAUSE)

Cecille: Uh . . . (UNINTELLIGIBLE) . . . closest to sterilization.
TEACHER: Sterilization. All right, who . . . who agrees with her

there? Does anhihne . . . Sharon agrees with her, Bob, Kevin,

OK. Then . . ( UNINTEL_IGIBLE) . . .explain how it would
be like sterilization. How is it like sterilization?

STUDENT: Well, like . . . (UNINTELLIGIBLE)
TEACHER: That's it, that's good. That's a pretty good analysis of

it. OK, let's move over to one of the other methods then. I
think that's a pietty good analysis. Does anyone think that's
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not right? Thinks works a different way? . . . (UNINTELLIGIBLE)

. . . like p'rophylaetics. She says it's like sterilizqtion
because there's no,,semen there so you don't have any . . . uh

coming together of these two gametes. What do you
think Russell? Do you think 'that's pretty close to right.

RUSSELL: Yeah I think so, . . . O.K.
TEACHER: I would think it would be but maybe somebody would have

a different opinion. Well, OK, let's go on to something else then.

.Uh . . . what do you think about the third one? Do you think
it's a reasonable method of birth control? Abstinence?

STUDENT: No.
TEACHER: O.K., Why? Why do you say that?
STUDENT: Well . . . I don't know.
TEACHER: Do you think-it's very practical?
STUDENT: No.
TEACHER Do you think it's reasonable?
STUDENT: (UNINTELLIGIBLE)
TEACHER: Forrest, do you think it's practikl? . . . If some

country had problems and they wanted to limit their birth
rate, do you think that's a reasonable . . . uh . . . method?

FORREST: (UNINTELLIGIBLE) . . .can't go without it and they'll

sure think about it some time.
CLASS: General Laughter
TEACHER: O.K., Forrest . . . Explain that a lt,tle . . . People

can't go without it, in other words it's unnatural.

FORREST: (UNINTELLIGIBLE)
TEACHER: O.K., that's good. That's right and . . . it's a known

'fact that they can't,, or they don't . . so it would be

fairly safe t9, assume that they can't so . . . (UNINTELLIGIBLE)

Sherry, do you have a question?
SHERRY: Well, uh . . . (UNINTELLIGIBLE) . . . abstinence depends on

who you are, like suppose . . . (UNINTELLIGIBLE) . . . like,

a scientist or something and you could get so busy that

, . (UNINTELLIGIBLE)
FORREST: (UNINTELLIGIBLE)
CLASS: General Laught,er.6
TEACHER: Allright, allright. Explain a little bit about what you

mean. Explain a little bit about what you thean when . . .

(UNINTELLIGIBLE).
SHERRY: (UNINTELLIGIBLE)
TEACHER: Well, I think that's good. Does anybody disagree with that?

DEBBIE: (UNINTELLIGIBLE)
FORREST; Not everybody's gonna be that'a'way-
TEACHER: Forrest, you say not everybody's gonna be that way, Debbie

you said . . . (UNINTELLIGIBLE.) . . ,Earl, what do you think?

EA L: I think they gonna think about it one time or another. I mean
. . . (UNINTELLIGIBLE).
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'CLASS: Genral Laughter
TEACHER: I think all of ya'll that said that were partially

correct. There's some people that it's just not an much of a
problem for them. They redirect, what they're doing into . .

.(UNINTELLIGIBLE) . . .creative scientists or something.
I think what Earl said is true too. At one time or another
every body thinks about it if they're anylihere near normal
at all. let's . . . uh . . . let's look at the next
one then. Sterilization. Mary, what do yi,' think? Do you
think that's a reasonable method of birth control? Is that a
reasonable method of birth control, Gay, for people in
India?

f la: Yeah, I think it is.
TI' CHER: How come? Why? (LONG PAUSE)
MARY: Well . . .

STUDENT: Are yo\i talking about an a law or .(UNINTELLIGIBLE4?
TEACHER: Ac a law. Something to limit their population.
STUDENT: (UNINTELLIGIBLE) . . . a population that's risen and like

babies born and . .

STUDENT deplete the population!
TEACHER: Ben, what do you think about that? Do you think it would

do that?
BEN: Naw.
TEACHER: (UNINTELLIGIBLE' . . . what do you think? Do you think

it would` deplete the population like he said?
STUDENT: If it did, it would tak9 a while.
TEACHER: You nay i4 would take a while.
(5 minutes, 58 seconds]

Background music fades up for 12 seconds, breaks for:

The magic topic. Discusn sex and they're immediately
attentive. Now that you have'coded this lesson, please turn to
page 15 of the key booklet to check your analysis. Stop
the tape now.
[17 seconds]

Background musci fades up for 12 Seconds, then breaks for:

TEACHER: Scott, let's hear your idea. How many dimensions does
this have?

SCOTT: One.
TEACHER: One? What is a dimension? Scott?(PAUSE) Allright Mark!

what are the three dimensions SCOtt?
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SCOTT: Uh . (LONG. PAUSE) . . . length, depth and width?
TEACHER: Length, width and depth. Allright, what does this

system -have?
CHORUS: (UNINTELLIGIBLE)
TEACHER: Length?
CHORUS: Yes
TEACHER: And Width. Good'
STUDENT: It's got depth too; about five thousandths of an Inc

TEACHER: David says it has depth of about five sevenths of an
DAVID: Five thousandths!
CHORUS: (UNINTELLIGIBLE)

.4

h.

inch . ,

for about 50 seconds, students chime in with Heat-) but
poorquality recording makes understandidg what -they say.
too difficult, to transcribe.

,

TEACHER: LW.° go back to the idea about the dimensions. Johnny,
what's different about these two bottles?

JOHNNY: One's fatter than the other one, One's . . (UNINTELLIGIBLE)

TEACHER: Do they both have height?.
STUDENTS: Yes.
TEACHER: Do they both have width?
CHORUS: Yes.
TEACHER: Do they both have' depth?

CHORUS: No & "One of them doe!",
TEACHER: O.K., let's think about it. Bryan, doe:; this have depth?

BRYAN: Which One?
TEACHER: This coke bottle.
BRYAN: Not from in front.
TEACHER: How abolit nog.?

BRYAN:Just a little hit.
TEACHER: J1114 a little bit. Art, do you think this coke bottle has

. depth?
ART: No.
BRYAN: If it didn't have depth it wouldn't he there,
TEACHER: Did you hear Bryan's comment? If it didn't have depth it

wouldn't he here.
CHORUS: (UNINTELLIGIBLE)

discidsiOn is-not transcribable for about 15 seconds
due to poor technical quality of recording,
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TEACHER: O.K., We don't care how it comps out. Minecome out
awkward too, Go ahead andtry.

STUDENT: Well . . . uh . . (UNINTELLIGIBLi)
TEACHER: Jimmy, how many dimensions does this coke have?

. [3 minutes, 32 Seconds]

Your eventual goal is the ability to ode claSsroom
questions at the seventy percent level. Listen to the following
and test for,).ai'few minutes /before proceeding to side-B.

Background musci at this point is the-Tocatta mo
Partita Number 6 in E Minor. It require approxim
038 seconds.

Please change the, tape to side B.

154IDE B

ent of J.S. Bach's
ely 6 minutes and

1,

Side B begins with HO'bie ancock' "Chamelon," a composition

similar to Bird' Ethiopian Knights;' which- develops rhythmic

complexity via the incremental addition of instruments."Chamelon"

serves as the background music for all of Side B. Approximately

58 seconds plays prior.7to the commentary':

o

ra

Anothr resemblance that much of jazz and much of teaching
have in common is that things move so rapidly; the practitioners.
must work very had just to keep up. In working through
Side B you-will cohtinue.coling classroom episodes from real
science classes', checking your analyses with the pages in the
key booklet Whict are referred to in the tape.~,

If you find yourself miscoding a pecific question category,
you should'rtview the category by re ding the introduction
tooklet.and,, perhaps, by reworking th appropriate section of

the written program. -

[33 seconds}
P
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Background music for 10 seconds to:

A
TEACHER: O.K., see you've explained to these kids, you know, the

different ways that the heat, that the earth is heated. What
could you tell them? Some other signs to look for? Garry?

GARRY: Uh . . . (UNINTELLIGIBLE). . . look for clouds.
TEACHER:- O.K., Clouds.Clouds are actually one of the question

Iyas going to ask you. What about the clouds? What are
. they? What would ydu tell 'em Pat ?

PAT: Some of ',.em are wateP vapor.
TEACHER: O.K., it's water vapor. What are they condensed around?

The water.vapor? . . . Mitch?
MITCH: Dust particles.-
TEACHER: O.K., dust particles. What about the way some clouds look

different from other clouds? Right Ernie?
ERNIE: No.
TEACHER: No? They all'look the same. right? °
ERNIE: No they're . . . they're different.
TEACHER: O.K., and what three ways do we have of classifying them

Roxanne?
ROXANNE: Cumulus, strattus, and cirrhus.
TEACHER. 0.K:, what's a cumulus, Renee?
RENEE: They're light and fluffy.
TEACHER. O.K., what kind . . . what mind of weather would you kind

of expect with this, with white fluffy clouds out there?
David?

DAVID:.Fair weather.
TEACHER: O.K., pretty good, right? . . . (UNINTELLIGIBLE) . .

O.K., what's the next type? Mike?
MIKE: Strattus clouds.
TEACHER: Strattus. What would you call that? How would you describe

it?

MIKE: Uh . . . just like a low thin layer?
TEACHER: That's right. And what type of weather might you expect

from . . . not all the-time but sometimes? JOEY? .

JOEY; Rainy?
TEACHER: It might be rainy, right? It's gonna be a cloudy day . . .

(UNINTELLIGIBLE) . . . sunlight, And he third type? Donald?

DONALD: It's . . . uh . . . cirrhus?
TEACHER: O.K., where would you find these cirrhus clouds, Mary

Grace?
MARY,GRACE: In the upper troposphere.

TEACHER: 0.X., and how would you describe these? How are they dif-
ferent from the others?

MARY GRACE: They're like . . uh . . thin thin layers of like

feathers,
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TEACHER: O.K. What about the characteristics of the molecules
that differ from the other kinds Steve

STEVE: (UNINTELLIGIBLE)
TEACHER: 0:K.,Ithey're like frozen water vapor, right? Tobin?
TOBIF: They . . uh . . . (UNINTELLIGIBLE) . . . and they're

usually way up high in the atmosphere.
TEACHER: O.K., they're very high and they look like feathers. a..

So you're through this. What are two terms these people would
. need to know. . . to understand about why it rains,

thingS like this? Barry?
BARRY: (UNINTELLIGIBLE)
EACHER: Well, that's important but what two terms even before you

get to this? Tommy?
TOMMY: Humidity, . . . (UNINTELLIGIBLE)
TEACHER: Well, it ha-e' to do with water vapor and humidity. Don?

DON: (UNINTELLIGIBLE)
TEACHER:-It'ss got To do wth that too. Two terms here. If you

didn't know this,term you really wouldn't even know what
dewpoint was. Joe?

JOE: (UNINTELLIGIBLE) . . . evaporation.
'TEACHER: Evaporation. That's one of 'em. What's the other one

Rick? What's the opposite of evaporation?
[3 minutes, 6 seconds]

Background Music fade up for 10 seconds to:

To check your analyses, turn to page 16 of the key

booklet. Stopthe tape now.
[6 seconds]

Background music for 10 seconds to:

Now analyze the following eight grade life science lesson.

14.5 seconds]

TEACHER: Kathy, did you see a nucleus in the cells of the
onion skin?

KATHY: No I didn't.
TEACHER: Theresa, did you see a nucleus in the cells of the

onion skin?

ct)
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THERESA: (UNINTELLIGIBLE)
TEACHER:What'd you see Theresa?
THERESA: (UNINTELLIGIBLE)
TEACHER: James, what'd you Gee in the Elodea?
JAMES: Uh . . I paw . . . (UNINTELLIGIBLE). . . inside the

cell and some kind of . . (UNINTELLIGIBLE) . . . and I

saw a vein. _
TEACHER: You saw a what?'
JAMES:. A vein.

TEACHER:" A.vein? What does a vein look like?
JAMES: Well it's a long streak . (UNINTELLIGIBLE) . . . leaf.

TEACHER: A line that runs down the middle of a leaf? James,
how'd you know it was a vein?

JAMES: I just looked at it.
TEACHER: Microviewer? Kent, did you see the vein?
KENT: Yes.
TEACHER:Did the cells look different in the'vein than anywhere

else in the leaf?
KENT: Yes.
TEACHER: How did they look?
KENT: (UNINTELLIGIBLE) . in a str.dAght line.

TEACHER: Good! Thery were straight. Why were they straight?
KENT: Because the vein was straight.
TEACHER: Because the vein wasotraight? Gina, why would the

cells be straight in the vein?
GINA: I don't know . . (INAUDIBLE) . . . I don't know.
'TEACHER: No, you've got a good idea. Finish what you were saying.
GINA: You know when the veins are . . . (INAUDIBLE).
TEACHER. I couldn't hear the end.
GINA: I don't know.
STUDENT: (UNINTELLIGIBLE)
TEACHER: I Couldn't hear her.
STUDENT: She said the cells are straight because the veins are

straight and . . . (UNINTELLIGIBLE).
TEACHER: Could ya'll hear back there?
CHORUS: No!
TEACHER: She said the cells are straight because the veins are straight.

The cells make up the straight veins-
i STUDENT: Well why are the veins straight?
TEACHER: Why are the veins straight, Ging? (PAUSE) Can you think of

a reason? (PAUSE) Why is it straight instead of crookedlike
this?

GINA: Idon't know.
TEACHER: You want to think about it a minute? (PAUSE) O.K. Carl?

CARL: Well, wouldn't the cells take on the shape of the cell mem-

brane . . . (UNINTELLIGIBLE) . . . cell membranes were straight

that's why the cell would be like that.
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TEACHER: Allkight. DaVid, I want to go back to thi idea Of

why the vqbkvin st fight instead of being crooked like this?

is straight. Why don't you tell us why the
\-4°

DAVID:-One idea is that it row towardthe sun and.. , .

(UNINTELLIGIBLt) . . . because the nucleus Just goes
toward the sun. Anyway, there's nothLng to stop it,
mean if there's a twig in the way, it would, I mean the
twig would be in the way so it . (UNINTELLIGIBLE) .

grows toward the sun.
TEACHER: That might be a real good reasqn why t grows straight.
STUDENT; (UNINTELLIGIBLE) . . . grows toward thesun?

°STUDENT; Yeah, how come all trees aren't straight?
TEACHER: Why aren't all tres0,_straight?
STUDENT: It might be planted crooked.
TEACUP: Do vo" think that has anything to do with it?
STUDENT: It might.
TEACHER; That's a good idea.
STUDENT: (UNINTELLIGIBLE)
TEACHER: Right.
STUDENT:. It could have been split.

1411.

TEACHER. It could have been.split.
,STUDENT: There Could have been a rock on it, on top of the teediing

and,the rocks made it grow off to- one side.
TEACHER: Possibly.. Possibly. Fred, did you have a comment?

FRED: (UNINTELLIGIBLE)
TEACHER: O.K., say that loud so they ca- hear you.
FRED: (UNINTELLIGIBLE).
TEACHER: Gina, does that make sense to you?
GINA: Uh-huh.
TEACHER: It's a good idea, isn't it?
[5 minutes, 15 seconds]

Background Music for 12.5 seconds to:

To chick vour analysis, turn to pane 13 of the key booklet.

Stop the,taue at the tone (tone)

r9 secondsl

Background Music for 11 seconds to:

Now analyze this classroom le§son.

r3 seconds]
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TEACHER: O.K., are there different kinds of 'energy?
STUDENT: Yes.
TEACHER: O.K., what kinds of energy are-there?
STUDENT: O.K., there's light energy and heat energy and kinetic

energy and . . . that's it.
TEACHER: What are the two broad areas of energy? There are two

general areas and . . . (UNINTELLIGIBLE).
STUDENT: Kinetic is one of 'em.
TEACHER:.0.K. kinetic is one of them. Bryan?
BRYAN: (UNINTELLIGIBLE)
TEACHER! I said t'le'e are two possible forms of energy. Ken paid

kinetic is one of them. What's the other.
BRYAN: Potential.
TEACHER: Potential. Th t's right. O.K., what's potential energy?
STUDENT: It's energylth Vs stored.
TEACHER: O.K., real good. Real g4d. What about kinetic energy?

What kihd of energy is that?
BRYAN: (UNINTELLIGIBLE)
TEACHER: O.K., well now, we'rewtalking about.potential and kinetic

energy. Howdo we apply this to heat ?'. . . (UNINTELLIGIBLE) .

. . . said that heat 1.3 energy, so how does this relate?
Bryan?

BRYAN: (UNINTELLIGIBLE) . . . well if 'something gets hotter, it
moyes4agter.

TEACHER: O.K., when something gets hotter, it moves faster. Now,
what do you mean by that?

BRYAN: (UNINTELLIGIBLE)
TEACHER: O.K., so by that I assume you mean that the molecules that

are in-everything that are moving. . O.K., what about . . .

(UNINTELLIGIBLE) . . . What in heat? (Sounds of teacher working
at chalk board) . . . O.K., we're saying that everything
has molecules in it and they're in motion Do you think this
can be applied to heat?

- [2 minutes, 42 seconds]

A Background music for 5 seconds to:

To Check your analysis, please turn to page l4. . . Stop

the tape now.
[8 seconds]

Background music for 5 seconds to

Now analyze the following short sequence
''[2 seconds]
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TEACHER: . . . additional things. Give me some specific b:pe
things that you .

STUDENT: Like cubes.
TEACHER: O.K. cubes are onp thing.
STUDENT: Conies.
TEACHER: Cones.
STUDENT: Spherqp.
TEACHER: Spheres What in your every day life uses volume

or who uses volume?
CHORUS: (UNINTELLIGIBLE)
TEACHER: Nobody uses volume?
CHORUS: (UNINTELLIGIBLE)
TEACHER: You do?
STUDENT: (UNINTELLIGIBLE)
TEACHER: How . . ..Cleaning . . (UNINTELLIGIBLE) . . ?No, what

. . . ffow . . . Why doyou think that-4-a volume?
STUDENT:(UNINTELLIGIBLE)
TEACHER. That is to say, how iz it expressed? What Units?
STUDENT: (UNINTELLIGIBLE)
TEACHER (MINTELLIGIBLE) . - . in volume and gasoline in gallons:

Anything else?

STUDENTS: (UNINTELLIGIBLE)
TEACHER:. All right, O.K., I guess they.charge by the cubic feet.

Natural,g40 is . . . that's how you pay for it,'in cubic
feet. Water, liquids are all measured in volume.

STUDENT: What about textiles?
TEACHER: Textiles. All right let me . . . What?

STUDENT: (UNINTELLIGIBLE)
TEACHER: How . . . How would you . . . How . . . What do you mean

by textiles? Materials?
STUDENT: Cloth, metal.
TEACHER: And how would you buy a sheet of metal? What are they

expressed in?
STUDENT: Tkey're bought by the square yard.
TEACHER: A.11right, that'd be area. If you . . . (UNINTELLIGIBLE), .

squared, remember? Cause you had centimeters to.the one, centi-
meters to the two, centimeters to the three which is area would

be . . . wouold be square feet or whatever. A lot of building
contractors figure their buildings by the square fool.

(1 minute 38 seconds]
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Background music fades in for 12 seconds to:

I

To check your analysis, please turn to page 12 of the tey
booklet. Please stop the tape.
[6 seconds]
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Background Music plays for 12 seconds and fades down for:

Your analysis of questioning skills should be honed
to a fine edge by this time. You are now ready to take
your final examination. Please code the following eighth
grade earth science lesson for different types of questions
asked.
[17 seconds].

TEACHER: Today we're gonna talk about economically valuable
minerals. Darin, what's, economically valuable minerals?

DARIN: I don't know.
TEACHER: What's economic . . . economics?

DARIN:Oh thWs . . . uh . . . sometin' like gold or diamonds.
TEACHER: Darin says economics is like gold or diamonds. Tammy?
TAMMY: (UNINTELLIGIBLE)

a

TEACHER: O.K., Tammy nays economics vconomically valuable
minerals are Taneralo that are worth money. Do you agree
with that Jimmy?

JIMMY: Yes.
TEACHER: Jimvy agrees. Allen?
ALLEN: Yeah, :i guess so.
TEACHER: That's'what it is. The minerals that are worth money. O.K._

what I want to do is to put a list up here with miner
that ya'll think gre worth money O.K
give me a valuible mineral.

RUBEN: A valuable mineral?
TEACHER: A valuable mineral.
RUBEN.

TEACHER: Diamonds. . . . Joanne, can you name one?
JOANNE: Uh . . ruby? 6

TEACHER: Ruby Jeff?

JEFF: Gold.
TEACHEp: Gold . .

STUDENT: Topaz.
TEACHER: Do ya'll think . . do ya'll agree with Jeff that gold's

a valuable mineral?
CHORUS: Yes.
TEACHER: O.K., Kevin, do you think gold's valuable?
KEVIN: UNINTELLIGIBLE)
TEACHER: Well, what does that mean? Yes Or no?
KEVIN: Yes.
TEACHER: Yes. Why do you think gold's valuable?
KEVIN:

li

Because it's hard to'find.
TEACHER: It's hard to find. O.K., Michelle, do you agree that

that's one reason why gold is valuable? Because it's hard to
find?

, Ruben,
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MICHELLE: Yeah.
TEACHER: O.K., why do you think it's a criteria for being valuable?

That it's hard to find? Why is,that a reason? I'm asking
Michelle.

MICHELLE: Because if you can't find it, then it's hard . .

ALLEN: If you can't find it, it's hard to make money on . .

STUDENT No . . . Mr Harkins!!
TEACHER : O.K., Allen paid that if you can't find it, you don't have

that much. That'd what Michelle said, and they said if you
don't have much, it's worth more because people want U-
P:, thattwhat you said, more or less?

ALLEN: Yeah . . . (UNINTELLIGIBLE) . . . money on it.
TEACHER: Connie?
CONNIE: Well, if nobody has it, then some women like it.
TEACHER: Ah! Connie says it's valuable because women like it and

if they can have it and their friends can't,'that makes 'em
feel . . .

STUDENT: Feel good!
DARIN: That's a girl's opinio, though.
TEACHER: That's a girl's opinion tarin.
DARIN: Numberfour can be sapphire.
TEACHER: O.K., Darin says the fourth mineral. can be sapphire . .

Why sapphire, Darin?
DARIN: It's just . . .

JIMMY: It's pretty!
. . pretty and the ladies like it and everybody likes it.

TEACHER: O.K. Darin and Jimmy both seem to agree. Sapphire is
pretty. Connie, if sapphire is pretty, why is it valuable?D

CONNIE: Because women will buy some of it.
TEACHER: O.K., because-women will buy some of it. So will men,

Men'll buy it . . .

CONNIE: For their wives.
TEACHER: Naw, they don't giVe t to their wives- Only to their girl

friends. You don't give anything good to your wife.
CHORUS: (UNINTELLIGIBLE)
TEACHER: O.K., Jerry, number six:
STUDENT: Number five is turquoise.
TEACHER: It's WHAT?
CHORUS: TURQUOISE!!!
TEACHER: Turquoise. Waitaminit! You gotta picIone that's easy

for me to spell. Iow do you spell that?

CHORUS: (UNINTELLIGIBLE
TEACHER: a'll know what i, means. Turquoise. Something like that.

Turkees. . . . turkwe
CHORUS: eneral Laughter
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TEACHER: 0.K.,'That's Jerry's. Why turquoise?
JERRY: Because it's pretty.It''s . . . uh . . . good for jewelry

and . . . it's O'etty whenever you got it.
STUDENT: It's hard to come by too.
STUDENT: I got number six.
STUDENT: What's the most valuable mineral in the world?
STUDENT Diamond.
TEACHER: ©.K., Connie, did you- have something to add to the

conversation? . . . Shhh. . . Shhh. . . Connioeo talking.
CONNIE: (UNINTELLIGIBLE)
TEACHER: O.K. : Connie says a lot of these minerals are valuable because

of their hardness. How hard's a diamond?
STUDENT:ehe hardest thing on earth.

I- TEACHER: O.K., how hard's gold?
IIWY: It's soft. It's soft but that make's it easy to shape.
TEACHER: Jimmy says it's soft. That's one reason why gold is

valuable. Because it's soft and it's easy to shape. They can
stretch it into these thin little wires.

STUDENT: Yeah, but they put diamonds real good.
TEACHER: ,Yeah, but diamonds cut everything else real good. O.K.

Kevin, number six.
KEVIN: Jade.
TEACHER: Jade.
STUDENT: That's like sapphire . . . because itrs pretty.
TEACHER: O.K., it's like sapphire,,like the others, like ruby

and sapphire and turquoise, it's'pretty.

P DARIN?: Mr. Harkins, I got one.
TEACHER: Darin?
DARIN: Am-the-ist? Uhat's that word?
STUDENT: 'Amethyst.
TEACHER: Amethyst. O.K., AMethyst.
STUDENT: That's only semi-precious.
DARIN: That means it's valuable, thou
TEACHER: Semi-precious. Who said that

precious stone?
TRACY: (UNINTELLIGIBLE),
TEACHER: He says that the amethyst is

because it's softer, it's . . .

It fractures and . . .

STUDENT: It can't be alloyed.
TEACHER: It can't be what?
STUDENT: Alloyed. Gold can-be alloyed so it'll be harder.
TEACHER; What about sapphire? You can't make metal out of sapphire

can you?

gh.

? Tracy? Why is it a semi-

not as valuable as sapphire

(UNINTELLIGIBLE)
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STUDENTS: (UNINTELLIGIBLE)
TEACHER: O.K., number eight. . . Raise your hand. Who said .

Allen and Walter said what?
CHORUS: Silver.
TEACHER: Good! Silve;! . . . I'm wondering. Usually it's this one and

then this one, the first two. And this one. O.K., silver. Why
is it economically valuable lirik?

ERIK: Because a lot of silver is used in knives and forks and spoons.
TEACHER: Yeah, and it's used in teeth.
STUDENT: Teevees.
CHORUS: (UNINTELLIGIBLE)
TEACHER: Waitaminit, waitaminit. Jerry, what did you say?

JERRY: Money.
TEACHER: Money. What do all these things have on 'um?

STUDENT: Nickel.
STUDENT Silver!
TEACHER: Silver.
STUDENT: Nickel; It's nickel-plated copper.
STUDENT: It's silver-coated.
STUDENT:' I'll betcha.
TEACHER: Nickel-plated copper.
CHORUS: (UNINTELLIGIBLE)
TEACHER: O.K., what'd they use to be before 19647

CHORUS: Silver!!!.
TEACHER.: Silver.
CHORUS: (UNINTELLIGIBLE)
TEACHER: O.K., that's the reason why silver's valuable. Good,

Jerry. Darin, you have another4one?
DARIN: Yeah. Nickel's a valuable mineral.
TEACHER: Number nine! Nickel!!
CHORUS; (UNINTELLIGIBLE)
DARIN: It's used for coins.
TEACHER: It's used for coins. All these .

STUDENT: That's spelled wrong. It's "-el"
TEACHER: O.K., "-el." O.K., Jeff?
JEFF: Brass?
TEACHER: Brass?
ALLEN: (UNINTELLIGIBLE)
TEACHER: What'd you say, Allen?
ALLEN: Copper.
TEACHER: Copper. Excellent.
STUDENT: That's expensive, too.
CHORUS: (UNINTELLIGIBLE)
RUBEN: Pooter, or whatever you call it.
TEACHER: Oh, but Ruben, that's not valuable. Pewter's cheap.
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. . Good try. . . O.K., now ya'll think. Economically
valuable minerals are those . . . are those which are worth
lots of money.

[9 minutes, 24 seconds](-

Background music 5 seconds to:

Please turn to page 18 of the key booklet.
(2 seconds]

Background music for 13 seconds to:

Congratulation's. You have finally finished the module with
a coding accuracy at the 70% level. This level is exceptiorsa.11y
good and should not be judged by the typical ten- point,
scale. A 70% accuracy level for coding questions of this nature
would be equivalent to an A, not a C. This is the end of the
module.
[1 minute, 3 seconds]
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